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FOURTEEN YEARS AGO. 


With the present issue of THE ELECTRICAL WoRLD 
closes the fourteenth year of the paper’s existence. In 
March, 1874, the little Operator, out of which the present 
journal has grown, was started as an humble but earnest 
exponent of telegraphic principles and _ practice. 
it would very..-willingly have assumed a larger mis- 


sion, 
it then was, and it made up its mind to develop 
that department to the utmost, anyhow, But that was 
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only the beginning of electrical applications, and the paper 
soon discovered new opportunities of work and advocacy, 
and grew with the growth of the art, until at last the 
radical change in name and almost every other 
element became necessary. Up to that point the 
paper’s circulation and authority had naturally 
been rather limited, but then began the journal- 
istic career that has given THE ELECTRICAL WORLD its 
preéminence in the department of special work that saw 
its early pioneer efforts and now witnesses its wide range 
of representation and influence. A city is frequently 
judged by its newspapers, and it affords us profound grati- 
fication to know that THE ELECTRICAL WORLD is, in the 
same manner, everywhere accepted as essentially illus- 
trative of the splendid development of electrical art and 
science in America. No one, indeed, can take up 
our present number, of 72 pages—far and away the largest 
issue ever seen of any electrical journal—without at once 
realizing the fact that the field is immense,and that THE 
ELEcTRICA!. WORLD covers it, faithfully and fearlessly, 
knowing ‘neither East nor West, dealing independ- 
ently, impartially and courteously with all, and ever 
seeking to advance the common interests of the 
profession and its allied industries. The paper will 
begin its fifteenth year, next week, under different 
auspices and conditions from those it had to con- 
tend with in 1874, but the same ideas and principles will 
rule its policy and actions, and it will go forward to the 
new and larger responsibilities strengthened by the sup- 
port of countless old and new friends, whose help has 
always been appreciated, and never more than it is to-day. 





Lighting the 
Hoosac Tunnel. 


THE task of lighting the big Hoosac 
Tunnel was not one to be: easily car- 
ried out, -and we think our article this week on the plant 
and the various methods employed will be studied with 
much interest. Our illustrations convey a very graphic 
idea of the novel features of this somewhat unique under- 
taking. 
The New Plant at We illustrate in this issue the fine 
St. Paul, Minn. new electric light station that bas re- 
cently been constructed and equipped at St. Paul, Minn. 
The noteworthy point about the plant, beyond the methods 
used in power transmission, is that it is put in for a gas 
company. Not long since, the man who prophesied that 
gas companies would be among the best customers for 
electric light apparatus would have been laughed to 
scorn, but he would have been entirely safe in his pre- 
diction. Here is proof of it. 


Stirring Up It is not generally supposed that the 

the West. West requires much stirring up, but 
if it does, electricians are beyond question the people best 
qualified to try their hands at the operation, and just 
now they are engaged on it. As a preliminary to the 
meeting at Chicago. the Edison companies have been in 
session at Kansas City, where they have been occupied 
educating the Southwest in electrical possibilities. The 
special telegraphic dispatches from our regular Kansas 
City correspondent will be found tocontain a lively and 
interesting account of the meeting there. 





Synchronous Teleg- IN the interesting paper read before 
raphy. the American Institute of Electrical 
Engineers last week, Lieut. F. J. Patten brings out what 
might be called the salient feature of his invention, which, 
as he says, consists in the fact that he employs as synchro- 
nizing devices machines which are in themselves not 
isochronous, and the action of which is therefore dependent 


96 
% | entirely one upon the other. Hence it differs essentially 


from former systems in which synchronism was sought to 
be obtained through maintaining two apparatuses in 
unison, by correcting any differences which might occur 
in their normal rates of independent operation. This is 
certainly a notable step in advance, and may lead to an 
extension of multiplex telegraphy which it has not here- 
tofore enjoyed. 





The Chicago OUR present issue will be delivered 

Convention. and read in Chicago while the con- 
vention is in progress, and, like the meeting itself, will be 
taken to be typical of the growth of the great industry 
brought so forcibly to the attention of the metropolis of 
the West. The programme we have already published, 
together with the other announcements, shows that the 
convention will be of unequaled magnitude and of un- 
usual interest, Our Bulletin will be issued in the 
ordinary way while the convention is in progress, and we 
have no doubt that it will be as heartily appreciated, as it 
has been before at the various mecetinge. In the meun* 
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but it had to be content with the field as| time, we canonly wish the members and their friends a 


very happy gathering, that will have the effect of stimulat 
ing electrical developnient in the vast section of country 
that looks to Chicago for instruction and guidance. 


Electricity in the THE uses to which a new source ot 
Flour Mill. power can be applied in old situations 

is no better exemplified than in the account given on 
another page of the varied applications which have been 
found for electricity in the great Pillsbury mills at Minne- 
apolis. With the early introduction of dynamos intended 
primarily for general illumination it was soon found 
that this system of illumination could be applied to other 
special work with marked bereficial effect. But in addi- 
tion to lighting the current has been put to other uses, 
such as the ringing of bells and the operation of fire 
alarms. And not the least interesting and important 
new departure is its application to the heating 
of an oven for the raising of dough for 
the flour-tester. It ‘would appear, however, that 
there is still another and wide application of the dy- 
namo current here in the running of electric motors so as 
to avoid the use of belting from floor to floor. The article 
in another column hints atthe troubles encountered, which 
necessitate the constant employment of a force of mill- 
wrights, and we think that much of this could be avoided 
by the application of motors. The description of a success- 
ful substitution of. belts by motors in our last issue affords 
ample proof of the feasibility of the method. With the 
ptime motive power all concentrated in one place, and with 
current and motors for distribution, the expenses of opera- 
tion might be considerably reduced. We would be greatly 
pleased to see the Pillsbury mills the leaders in their field 
in this respect, and hope that the managers may deem the 
system worthy of a trial. It will meet their every want. 


Edison A FEW weeks ago we laid before our 

Central Stations. readers a very full article on the new 
Edison stations in this city. ._In our present issue, we 
supplement that by a timely articie of like character on 
the Edison station in Chicago. There are many points of 
contrast between the two plants, and in each instance it 
is seen that a number of difficult problems as to location 
of station, size of steam and electrical units, grouping of 
control apparatus, division of labor, etc.. had to be met, 
and the manner of their solution certainly invites to 
praise. The conditions are often so new that no precedent 
can govern, and yet much depends upon the lessons 
taught by experience with the earlier stations where 
cruder apparatus has been in use. Central station con- 
struction is, in fact, a new branch of engineering, and so 
far as this country is concerned, Mr. J. H; Vail, the 
general superintendent of the Edison Company’s en- 
gineering department, is entitled to a very large 
amount of credit for the example of skillful work 
that he sets to electrical engineers and others in 
the profession. He may fairly ‘* point with pride” to 
such stations as those in New York and Chicago as brill- 
iant examples of how to do it, and he has well won the 
high reputation he enjoys as an expert ‘in this important 
field. Nothing is more encouraging in the electric light- 
ing industry than to find so much first-cldss talent devoted 
to. the construction of magnificent new stations, and then 
to see them intrusted to trained engineers able to carry on 
the work and make a technical and financial success of it. 





Armature THERE was a time in electric lighting 
Construction. when the burning out of armatures 
was of frequent occurrence, and, indeed, constituted cone 
of the principal items of maintenance of the dynamo. 
Happily this state of things no longer exists in the same de- 
gree; but the fact nevertheless remains that armatures do 
still occasionally give up the ghost without apparent cause. 
In seeking for an explanation of this, Mr. H. F. Watts 
claims to find the origin of the trouble in the constuction of 
the armature itself,’'and he contends that it carries within 
it the elements of its own destruction. His reasoning is 
certainly correct when he asserts that a tremendous pull 
must be exerted between the field magnets and the cur- 
rents circulating in the wire, and that if sufficient means 
be not provided for maintaining the wire in position, oc- 
casions will arise when this pull will cause a movement ~ 
of the wire and_a displacement of the insulation. Then 
it is only a question of time when a short circuit 
and a consequent burn-out will occur. Mr. Watts 
points out the weakness of most armatures in 
this respect, and the small protection which the 
band wires with which most of them are provided 
affords; and he sees in the Brush type of armature 
the only one in which this defect is absent. We think, 
however, that Mr. Watts has not given the field of arma 
ture construction as thorough a survey as the question 
demands. It will be remembered that some time ago we 
described machines, among them the Wenstrom and 
Oerlikon, in which the wires were entirely embedded 
within the iron of the armature. This construction evi- 
dently also avoids the difficulty indicated by Mr. Watts. 
Nevertheless, the remarks of the critic are applicable to 
the construction of quite a number of armatures in use 
at present, and if, as seems probable, the cause of de- 
terioration pointed out exists, means might well be pro 
vided to remove it, 
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The Kester Electric Motor. 





There lias been recently brought out by the Kester Elec- 
tric Company, of Terre Haute, Ind., a system of electric 
lighting and a new motor which present some novel feat- 
ures. Our illustrations, Figs. 1 and 2, show the four-pole 
motor designed by Mr. J. F. Kester, the electrician of the 
company. 

The main feature of this machine is the open coil 
armature illustrated in Fig. 8, the core of which is built 
up of discs supported upon a brass tube and held firmly in 
pesition by end-plates screwed upon the shaft. The coils, 
instead of being wound in a plane through the shaft, are 
wound as chords to the circumference, 8, 12 or 16 coils 
being placed on the armature according to requirement. 
The coils are so connected that the current has four paths 
through the armature, giving a large torque and permit- 
ting of the use of a current twice as great as in the ordi- 
nary two-pole machine. 

The constant potential motor is shunt wound and is 
claimed to show no change of speed from full load to no 
load, 

The speed of the constant current motor is regulated by 
a novel centrifugal governor, the entire governing ap- 
paratus for a 5 bh. p. motor weighing, it is said, less than 
three ounces; the governor is adjustable, so that the 
speed of the motor can be changed at will and kept con- 
stant for all loads. The governing is not effected by 
changing the magnetization of the field, and therefore is 
not accompanied by sparking at the commutator. The 
commercial efficiency of the incandescent dynamo is 
claimed to be 92 per cent., and that of the motors 90 per 
cent. 
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Annual Report of the Westinghouse Electric Company. 





The annual meeting of the stockholders of the Westing- 
house Electric Company was held at Pittsburgh on Feb. 
12, The election of Directors was, however, postponed 
for 60 days, in view of the fact that important negotia- 
tions are pending with reference to the company’s busi- 
ness in England, where large orders have already been 
received, and also with reference to the immediate busi- 
ness of the company in this country. As the company has 
recently secured important acquisitions in the Fast, it was 
impossible at this time to make a complete report. 

Mr, George Westinghouse, Jr., President of the com- 





pany, presented a statement to the stockholders, in which 
he said ; 

‘* The business during the past year has been prosper- 
ous, and the earnings up to December 81, were more than 
sufficient to pay the usual quarterly dividend of 1} per 
cent. During 1888 the company acquired by lease the 
control of the Consolidated Electric Light Company and 
the Sawyer-Man Electric Light Company, and the com- 
pany now owns $1,235,000, par value, of the capital stock 
of the Consolidated Company, the capital of which is 
$2,500,000. The earnings from these two companies for 
the first quarter have been sufficient to. pay the. rental. 
In November 1888, the company acquired the capital stock 
($135,000) and outfit of the Waterhouse Electric and 
Manufacturing Company, together with valuable inven- 
tions. 

‘‘In January an agreement was entered into with the 
principal owners of the United States Electric Lighting 
Company whereby this company purchased seven-fifteen- 
ths of the stock of that company (capital, $1,500,000), and 
whereby that company was re-leased to the Westinghouse 
Company. 


‘* By the acquirement of the control of the Consolidated 
and United States companies the Westinghouse Company 
has secured a favorable position with reference to patents, 
having now the exclusive rights under the Sawyer-Man 
patents and numerous other valuable inventions. Already 
the case, as against the Edison Company licensee, the Mc- 
Keesport Light Company, for infringements of the Saw- 
yer-Man patents, has been before the United States courts 
for an argument for the fixing of an early date for a hear- 
ing, and it is the determination to push the case to a final 
hearing, believing that the patent in question can be sus- 
tained, greatly to the enhancement of the property and 
rights of this company. 

‘The orders received for central station apparatus since 
the ist of January aggregate a capacity of 50,000 16 c. p. 





Fig. 3.—ARMATURE OF KEsTER Moror. 


lights. Taking the lampsand details generally into con- 
sideration, the average price for each 16 c. p. light 
capacity is $8. The number of lamps sold by the Sawyer- 
Man Company in January was 92,000, while the United 
States Company for the same period sold 50,000 lamps. 
The three lamp factories are now capable, with the pres- 
ent machinery, of producing at least 18,000 lamps per 
day.” 


Uniform Specifications for Wiring Buildings. 





BY A. R. FOOTE. 


In THE ELECTRICAL WORLD of Jan. 19, ‘‘ System” raises 
some very pertinent questions regarding ‘‘ Wiring Build- 
ings by Contract.” I know of other cases exactly similar 
to the one he mentions. My attention has been calJed to 
this subject from various points of view. It appears to 
me that the electrical] industry has now reached that point 
of development which should enable it to formulate cer- 


FIGS. 1 AND 2.-THE KESTER ELECTRIC MOTOR, 


tain rules for the wiring of buildings, which couid be 
made the standard of the manner in which such work 
should be done, and the basis of contracts for having it 
done throughout the country. 

Architects have such rules for their guidance in draw- 
ing specifications for plumbing, steam heating and gas 
lighting, and why not for electric wiring? The 
greatest possible requirements of a building for light by 
electricity can be determined from the plans as well as for 
light by gas. Would it not be to the interest of the elec- 
trical industry to furnish specification forms with proper 
rules, which wil! enable architects to make their contracts 
in the way best calculated to secure the electric service 
of the building in the best manner known to the art? 
Such specifications would of course be approved by the 
boards of underwriters. When the work was finished, 
if done according to specifications, it would be sure to be 
approved by the inspector of the board of underwriters. 

The assumption that a building can be so wired that 
apy system or apparatus can use it, appears reasonable, 
and itis certainly desirable that it should beso. While it 
is probably true that the wiring for one system can be 





done a little more economically than for some other, the 
difference in cost for a single building cannot be very great, 
and the advantage of having a building wired so that it 
may be used by more than one system is a decided one. 

Another advantage in having a uniform standard and 
specifications for wiring will be found in the fact that it 
will place all contractors on a well defined basis in making 
their bids. Each contractor will be required. to fulfill the. 
same requirements in the same way. When this is done 
contractors and the public will be saved from the competi- 
tion of the uninformed or dishonest bidder, who makes ‘a 
low price for his work, either not knowing what the re- | 
quirements really should be or not intending to doit in 
the best way. ' * 

A demand to have buildings wired for electric service 
during construction in-advance of the installation of cen- 
tral stations or plants from which the service may be 
obtained, is a good omen of the confidence felt by the pub- 
lic in electric lighting. Such demands will be greatly 
encouraged by architects if they are supplied with specifi- 
cations, forms and rules which will enable them to know 
they are doing the right thing in using them as the basis 
of their contracts. 

In view of the importance of this subjectand the many 
benefits to be derived from well considered action, I ask, 
Is it not desirable to have the National Electric. Light As- 
sociation appoint a committee to investigate the question 
in alliis bearings, and, if found practical, recommend 
specification forms and rules, to be furnished to archi- 
tects, contractors, insurance boards, and inspectors, thus 
establishing a uniform standard for inside wiring through- 
out the United States? 
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Static Electricity and Incandescent Lamps. 





BY C. 8. BOWIE, 


Not long ago I was called to look after some lights in a 
paper mill, where it was claimed the lamps were very 
short-lived. I found them to be a group of five situated 
around the calender rolls. As these rolls generate a great 
deal of frictional electricity, caused by the friction of the 
dry paper as it goes over them, it led me to believe that 
this was the cause of the lamps burning outso soon. In 
order to see what effect frictional electricity had on an in- 
candescent lamp, and also to find a remedy for the 
above case, I held a lamp and socket, connected with a 
cord and attaching plug, near a dry, fast running leather 
belt. As soon as the lamp was placed near the belt, the 
carbon began to vibrate violently—so violently that it was 
soon broken off. The same effect took place when the cur- 
rent was turned off the lamp. I then placed a wire guard, 
the same as is used over billiard tables, arounda lamp, and 
held it near the belt. No effect was noticed on the light 





or carbon afterwards. 
around the lemps by the calenders, and since then there 
has been no complaint, 


Wire guards were then ‘placéd 
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A Statement About. Copper. 


C. Kirchhoff, agent-of the United States geological sur- 
vey, has submitted a preliminary statement of the pro- 
duction and consumption of copper in the United States 
in 1888. The production is given as follows: .Lake«Su- 
perior, 86,404,993 pounds; Arizona, 31,797,800 pounds; 
Montana, 97,897,968 pounds; New Mexico, 1,681,271 
pounds; California, 1,170,021 pounds; Colorado, 1,221,100 
pounds; Utah, 2,181,047 pounds; Wyoming, 282,819 
pounds; Nevada, 50,000 pounds; Idaho, 50,000 pounds; 
Maine, New Hampshire and Vermont, 271,681 pounds; 
Southern States, 18,201; lead desilverizers, etc., 2,618,074; 
total domestic copper, 225,494,425; from imported pyrites 
and ores, 4,909,556; total (including copper from imported 
pyrites), 230,402,58t. Of the total quantity of copper pre- 
duced in the United States in 1888, about 158,000,000 
pounds was refined in this country. 
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The Westinghouse Alternating Piant in the Hoosae | trains, the sulphurous.gases, and the prevailing damp that | west portal of the tunnel, where. two 125 h. p. boilers, 
Tunnel. quickly rusted and corroded tools and metal parts of the/| a 125 h. p, engine, three No. 1 Westinghouse alternating 
works. current dynamos, each of 650 16-c. p. light capacity, and 

Probably few installations have been more difficult to| Through this tunnel, in the face of these obstacles, | two Westinghouse direct-current machines for exciting 
carry out than that put inby the Westinghouse Electric | forty miles of lead-covered cable, made by the Standard | the larger dynamos, constitute the apparatus. One 
dynamo is reserved for use in case of emergency, if either 
of the others break down. 

The lamps in the tunnel are arranged in sections of 
twenty 50-volt lamps each. In case of a break any section 
can be cut out without disturbing the rest of the system. 
Each lamp is provided with a cut-out, so that in case any 
lamp burns out, the rest of the lamps on the section will 
be kept burning. 

The railroad company’s objects were to afford the 
traveling public as great safety as possible, and to 
facilitate operations in the tunnel. With the tunnel all 
alight a greater amount of work can be accomplished by 
the workmen, and engineers can, on favorable days, in 
the absence of fog, see the track for nearly a mile ahead, 

Fig. 1 is a view of the dynamo room. In Fig. 2 isa 
view of the station, together with sketches of both por- 
tals. The sketch 4 shows one of the lamps imbedded in a 
mass of ice, and 5 is an excellent glimpse of the tunnel 
with the long line of lights on each side. 

It deserves mention that the success of; the plant is 
largely due to Mr. Thomas Spencer, the chief electrician 
of the Marr Construction Company, of Pittsburgh, who 
took the contract from the Westinghouse Company. He 
was assisted by Mr. John H. Grier and Mr. Edward Davis, 
the latter having full charge of the work since September. 
We are under obligations to Mr. Davis for assistance in 
the preparation of our article. 
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Lighting at Little Rock, Ark. 








To the Editor of The Electrical World: 


FIG 1.-DYNAMO ROOM, WESTINGHOUSE ALTERNATING PLANT, HOOSAC TUNNEL, MASS. Stn: I notice a statement in THE ELEcTRICAL WORLD of 
Feb, 9 which says that the Edison Company at this place 


have endeavored, without success, to consolidate with the 
Company at the great Hoosac Tunnel, for the Fitchburg| Underground Cable Company, were laid in wooden | Westinghouse Company here. I wish to state that the 
Railroad Company, and illustrated on this page. The | conduits, in trenches on each side of the tracks, an under-| assertion is false. No such proposition was ever made by 
work, which began several months ago, has, however, been ‘taking requiring extreme care and watchfulness, for a| this company or ever willbe. Weare at present running 





FIG. 2.,-FEATURES OF THE ELECTRIC LIGHT INSTALLATION IN THE HOOSAC TUNNEL, MASS. 


carried through with success, despite the many and seri-) slight defect or an imperfect joint might have rendered | one-third more lights than the Westinghouse Company: 
ous obstacles in the way. The difficulty of pursuing this | necessary the taking up of miles of cable. In fact, ordin- | although starting a month later, and although our price 
work, as a recent visitor remarked, may be imagined | ary line wire, as well as some special insulations, proved a | is one-fourth higher than theirs, we have lost but two cus- 
when it is understood that a torch sheds but a meagre, | failure under the severe tests put upon them by the condi- | tomers since starting, and those two the Westinghouse 
uncertain light through the Egyptian darkness, thick | tions obtaining in the tunnel. Owing to the excessive |Company proposed to light up “‘free gratis” if they would 
with smoke that incessantly prevails in the tunnel, while | moisture, the absolutely perfect insulation of the wires | take our lights out. E, F. Horn, 

the workmen had to contend with the constantly dripping | for 8,000 feet of cable was rendered necessary. Power Supt. Edison Light and Power Company. 
water from the roof and sides, the constant passing of | for the light is furnished from a small building near the| LirrLe Rock, Ark, 
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The Cohen System of Electric Lighting. 


Our illustrations herewith represent the dynamos and 
other details of the system of electric light and power de- 
signed by Mr. Robert L. Cohen, electrician of the National 
Electric Light and Power Company, of Philadelphia. The 
engravings, Figs. 1 and 2, represent the arc dynamo and 
lamp designed by Mr. Cohen, and Figs. 3 and 4 show the 
incandescent machine with its armature. As will be seen, 
the latter is of the consequent pole type. In a 200 light 
machine, recently constructed, the armature core was 
built up of 340 soft iron plates. The armature revolves at 
a speed of 570 revolutions per minute and generates a con- 
stant E. M. F. of 120 volts, with varying loads. 

The company has quarters in the Drexei building, Phila- 
delphia, and at the regular meeting in January last elected 
these officers: Gen. W. 8. Merrill, president; William T. 





rod, which is coated with lead to protect it from the | regulator for adjusting the pressure of the stylus upon the 


acid. 

The standard cell illustrated is composed of 11 positive 
and 12 negative plates, each 6} and 6} inches, placed ina 
vulcanite case, 8 x 8 X 10 inches. The whole weighs but 
82 pounds, and has a working capacity of 240 ampére 
hours, with an economic discharge rate of 25 ampéres. 
The internal resistance in discharge is .003 ohm. 
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A Sperry Plant in Chicago. 





Last week we illustrated the dynamo and lamps of the 
improved Sperry system. We are able this week to 


present an illustration of the Sperry station employing 
this apparatus 
page 


the cut on this 
are driven by a 


in Chicago. As 


shows, the dynamos 


wax cylinder. 
‘**It is,” said the inventor, ‘‘ the first complete phono- 





FIGS. 1, 2, 3 AND 4.—~THE COHEN (NATIONAL ELECTRIC COMPANY’S) SYSTEM OF ELECTRIC LIGHTING. 


Anderson, vice-president; Hon, George F. Leland, treas- 
urer, and J. Clayton Erb, secretary. The directors are 
Messrs, Edmund Allen, H. E. Robinson, J. W. Johnson, 
William T. Anderson, G. F. Leland, J. Clayton Erb and 
Robert L. Cohen. Mr. Cohen was subsequently chosen 
electrician. The company is already actively at work, 
and has secured a number of contracts for plants. 
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The Pumpelly Storage Battery. 


In seeking to avoid the difficulties that have often been 
encountered in storage batteries during the past, due to 
the detachment of the active material from the plates, ! 
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SPERRY ELECTRIC LIGHT 


buckling, and other causes, Mr. Pumpelly, electrician of 
the Pumpelly Storage Battery Company, of Chicago, has 
introduced a number of modifications in the construction 
of such cells, His methods are illustrated in the accom- 
panying engraving. As will be seen, the plates are ar- 
ranged to lie horizontally. They are cast of a composite 
metal of the gridiron form, and so perforated as to hold 
the largest amount of minium in a secure manner. They 
are insulated by rings of pure rubber, and between each 
pair of plates there is placed a sheet of asbestos cloth. If 
by any chance or accident any peroxide falls, it is caught 
by the asbestos cloth and cannot cause a short circuit. At 
one end of each plate is a hub covered with rubber, into 
which the plate of the same kind aoove it fits snugly, and 
through all of them ‘is threaded a copper conducting 
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New York Safety steam engine. The plant is very neat] graph ever made. For three months I have been at work 
and compact, and the boiler room arrangements are par- | on that regulator, and I completed it on Saturday. The 


ticularly ingenious as well as economical of space. Many 
of the electric light visitors to Chicago this week will 
take the opportunity to inspect the station and apparatus 
for themselves, 
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A Pleasant Episode at the Edison Laboratory. 





For a month past the persons employed at Mr. Edison’s 
laboratory at Orange, N. J., were preparing for an elaborate 
recognition of the inventor’s forty-second birthday, which 
occurred on Feb. 11. When Mr. Edison entered the great 


STATION. 


CHICAGO. 


library in the laboratory that morning the two or three 
small tables, as many odd chairs, a triplet of well-worn 
rugs and a dismantled clock, which had constituted the 
only furnishing of the big room outside the well-filled 
book-shelves, had disappeared, and instead was an array 
of luxurious furniture which would break the 
resolutions of a medizval ascetic. Seven heavy, carved 
oak tables, a score and a half of handsome leather-covered 
oak chairs, each bearing a carved monogram of ‘‘T. A. 
E.,” a big gas log burning brightly upon a pair of fantas- 
tic wrought-iron andirons, and the old clock face, with 
new hands and regulated by wire direct from Washing- 
ton, were the principal changes. That which claimed Mr, 
Edison’s attention most was a full-sized phonograph of 
gold, silver and steel, provided with the new automatic 


bothering old thumbscrews wil! be done away with, and 
there will be no more trouble about fixing the stylus at 
the proper elevation.” 

Beside the desk was a deep-cushioned and adjustable 
easy chair. On the table was a silver cigar case with a 
hunting scene in relief. Near at hand was an engraved 
card bearing the legend: ‘* The surrounding outfit of labo- 
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PUMPELLY STORAGE BATTERY. 


ratory conveniences are presented on his forty-second 
birthday to Mr. Thomas A. Edison by all the present and 
a few of the past workers in his laboratory, Orange, Feb. 
a 

After Mr. Edison had been allowed to inspect the new 
things in private, the committee of the employés, Messrs. 
Kennelly, Tate, Wangemann, Hamwer and Ott, presented 
their congratulations. The enterprise of the men who 
had fashioned the silver automatic regulator since Satur- 
day was a marvel even to the inventor. Most of the furni- 
ture had been stored in the building Friday, but he knew 
nothing of its presense till he saw the entire two-thousand- 
dollar outfit in place Monday. He sent at once for a 
caterer, and luncheon was served for the 130 persons in 
the laboratory. 
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The Burning Out of Armatures. 





BY H. FRANKLIN WATTS. 


The burning out of armatures is one of the most unfor- 
tunate occurrences that befall our central stations, and is 
indeed all the more trying from the fact that it usually 
occurs at the most important hour, and when the services 
of the special machine are most earnestly desired. 


THE ELECTRICAL WORLD. 


the armature coils are entirely free from magnetic drag, 
und that the band wire is merely to prevent the coils from 
flying off under the influence of mechanical forces, tangen_ 
tial inertia, etc. Experience has, however, repeatedly dem. 
onstrated that it is precisely the reverse, and that the 
power applied to the pulley is spent in driving the 


armature coils, and that the armature coil absorbs no |: 


power in itself beyond that negligible amount due to the 


The burning out of armatures is not unfrequent in some 


generation of currents within itsown mass, and which are 
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cially those using high potentials, afford very little protec- 
tion from such momentary currents; they must necessa- 
rily act like the old farmer, who immediately locks his 
stable after the mare has been stolen. Alternating cur- 
rents, however, offer other and absolute means for protec- 
tion. 

An excellent feature of the Brush machine is that its 
armature coils are driven ina positive, mechanical man- 
They can neither get up nor down, forward or 























FIG. IL.—-HILL CLUTCH EQUIPMENT, ST. PAUL, MINN. NEW ELECTRIC LIGHT STATION. 


systems, and is attributed to many causes; and we perce 


much of the advantages of ring over drum armatures, and 
the necessity of isolating those coils having a great 
difference of potential ; but to the mind of the writer the 
cause is of an entirely different nature, and becomes as 
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FIG. 2.-ENGINE AND 


very aptly called ‘‘ eddy currents.” 
wajority of the lighting systems? 


through the field are wound upon a perfectly smooth core, 
and depend upon the binding wires for their driving 
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The armature coils which require power to drive them 


How is it then in the | 
sidewise. 
as two large shoulders, each 2 x 5 inches, are presented 
square to each coil. What motion there is occurs between 
the coils as a whole and the insulation of the core, which is 
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(See Page 100). 


backward, and there is no tendency for them to move 
They are bound to be driven through the field, 
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much of a mechanical as an electrical problem, which | power, while the armature core, which absorbs no power 


will receive due treatment in the course of this paper. 

When the armatures are first wound the insulation is 
very high up in the megohms, or beyond the capacity of 
ordinary instruments. We would naturally think they 
would never burn out, They run a year, perhaps two or 
three, and then. without warning, suddenly burn out, 
and the true cause—the root of the evil before it has re- 
sulted in actual burn—is forever concealed from view in a 
mass of charred coils, wire and burned insulation, That 
the insulation deteriorates by use is obvious, but as to the 
exact cause and remedy there appears to be some ques- 
tion. Let us look at this thing from a mechanical stand- 
point. 

It is claimed by many that the power absorbed by a 
dynamo is expended in driving the armature coils, that 


in itself, is securely keyed to the shaft. 

The keying of the armature core to the shaft has, how- 
ever, an important {function to perform, since the arma- 
ture core is in all cases the medium through which the 
driving power 1s transmitted to the coils. The tremendous 
rush of current due to an accidential short circuit upon 
an incandescent dynamo frequently stalls a large engine, 
stopping it in its tracks; and when we consider that this 
manifestation of power is upon the armature coils, we in- 
voluntarily ask ourselves why were they not torn off 
bodily by the magnetic pull? Is it then a wonder that 
there are so many burn-outs? Is it not a wonder that 
there are not more,and that every short circuit does 
not mean a first-class burn-out ? 

The fuses employed in the incandescent systems, espe- 
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DYNAMO FLOORS, ST. PAUL GAS COMPANY’S ELECTRIC LIGHT PLANT. 


+inch thick and not the different convolutions of wire, one 
upon the other. It is this latter action that is the deteri- 
orating influence in most dynamos, The armature coils, 
subjected to a continual shake and jar, and held in place 
by the band wires only, work upon the core and against 
each other, and it is only a question of time when the in- 
sulation of two adjacent wires is worn through, the bare 
wires come in contact, the current in the short-circuited 
portion increases enormously, and all is over in a moment, — 
A burn-out then happens which was ‘‘without apparent 
cause,” 

Furthermore, in some systems, especially those in which 
the induction per foot of armature conductor is very high, 
heavy currents are generated in the band wires upon the 
armature, 

These currents, it is true, are of very low elecjtromotive 
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force, due to the short length of the band wire parallel 
with the copper conductor, but the surface of the band 
wire undergoing induction is large and the currents are of 
great volume, and as a natural result the band wire is the 
first to get hot. It therefore expands and loosens its hold 
upon the coils, and thus exaggerates the action de- 
scribed, 

The Brush is probably the only representative of a ma- 
chine in which the armature coils are correctly mounted 
and driven. ‘‘ Credit to whom credit is due,” 

Unfortunately, however, the many calls for the renewal 
of armatures becomes an important source of profit to the 
manufacturers apart from the chagrin which is justly due 
(but which is too seldom felt) for the destruction of its ap- 
paratus, and it is safe to say that were the various parent 
companies by legislation, or otherwise, compelled to make 
good the losses of local companies, the burning of whose 
armatures could be positively proven to be the result of 
defective construction, more care would be exercised in 
the winding and driving, the financial standing of many 






and in view of the near approach of the centenary of the 
birth of a man who has done so much for electricity, a com- 
mittee has been formed in Germany to promote the erec- 
tion of a statue of Ohmin Munich, the capital of his native 
State, Bavaria, and the city in which the latter part of his 
life was spent as professor of physics in the university. 
The co-operation of those who in other countries take an 


The amount of powor lost through friction in driving 
the four lines of shafting, etc., is less than 10 per cent., 
and considering the economy of Corliss engines, this piant 
is a most economical one. 

The dynamos (Thomson-Houston) are on the second floor 
and are entirely independent of the line shafting. They are 
driven by friction clutch pulleys, which are fitted with ver- 


interest in this design of honoring the memory of a bene-| tical shifter rigs that can be handled from either floor. The 


factor of his race has been invited by the German com- 
mittee, 
9 +e @ 2-2 _____ 


The St. Paul, Minn., Gas Company’s Electric Light 
Plant. 


This plant is well represented in detail by the illustra- 


dynamo belts run upward and hang on the dynamo pul- 
ley, so that the heavy contact is on the smaller pul- 
ley, while the lightest contact ison those-of large diam- 
eter. This permits belts to be run much slacker than in 
any other way, at the same time insuring perfect safety 
and the least possible slippage. 

2+ © 0+ 


tions, Figs. 1, 2 and 3, which we show herewith. It was! Wonter vs, Knight—As To Electric Railway Patents. 


designed throughout, including the building, by Mr. H. 


————e 


W. Hill, proprietor of the Hill Ciutch Works of Cleveland, | To the Zditor of The Electrical World: 


O., and is recognized by electrical and mechanical en- 


Sir: In view of the publication in your paper of Feb. 9, 


gineers as a very fine piece of engineering, and a model | of the ‘Business Notice,” under the title of ‘“A Hotly Con" 
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FIG, 3.-PLAN OF ENGINE ROOM AND SHAFTING, ST. PAUL, MINN., ELECTRIC. LIGHT STATION. 


companies would be improved and the public confidence 
insured. 

The problem, then, is one of mechanical driving rather 
than insulation. True, the insulation must be sufficient, 
but being sufficient, as when first wound, let it not dete- 
riorate by use, ‘‘ and all will be weil.” 

ISOLATION Is THE BEST INSULATION. 

The construction of the large machines for the Gros- 
venor Gallery installation, as described in THE ELEc- 
TRICAL WORLD of Dec. 1 and 8, 1888, contains one feature 
worthy of more than a passing notice. The armature 
coils are held in place by a compound of sulphur, which 
unites them tothe driving frames in a mass as solid as iron, 
and which is in itself an insylator. This would appear to 
be an unique feature. The subject of the proper driving 
of armatures is of the greatest importance. Let us see 
what will be done. 

ore 2 2 


A Statue to Ohm 


A meeting was held recently in the Royal Society’s 
meeting room, London, to appoint a committee, with a 
view.og obtaining. subscriptions in aid of a proposed 
memorial to Ohm. The 16th of next March will be the 
hundreth anniversary of the birth of George Simon Ohm, 








central station. The building is two stories high, and was 
made to suit the capacity and requirements of the busi- 
ness both for present work and for future increase. It is 
so solidly put together that there is no vibration in any 
part when the plant is running. 

The engine and shafting foundations are very heavy, 


| the latter being of brick and iron and proportionately as 


solid as the engine masonry work. Experience, the Hill 
Clutch Works say, has taught them that nothing should 
be used for shafting foundations but brick and iron, wood 
being entirely out of the question. 

The engines are of the Corliss pattern, with a capacity of 
2,500 h. p. There are four lines of shafting, fitted up com- 
plete with the ‘‘Hill” friction clutch pulleysand couplings. 
Main belts are so arranged as to run under the floor and 
interfere in no way with the line shafting or passages. 
We may mention here that the Chas. Munson Belting 
Company, of Chicago, who have a wide reputation, belted 
up this station. 

The plan shows shafting bolted to the foundations and 
kept in line by special adjustable ball and socket boxes. 
These boxes are of extra Jength and designed for electric 
light work, and are made interchangeable. Lubrication is 
performed by an automatic oiling system. All the parts 
of the clutches are also made interchangeable. 


ested Interference Case,” I beg leave that you will print 
my following remarks relative thereto, It is true that the 
Commissioner of Patents reversed the equitable decision 
of the Board of Examiners-in-chief and awarded priority 
to Knight. In so deciding, the Commissioner turned his 
back on the U. S. Statutes and gave a decision which was 
totally at variance with the law upon the question of **pri- 
ority of invention.” His decision amounts to saying that 
the man with the most money, and the ready use of that 
money to put the invention into operation is the man to 
have the patent, notwithstanding, as in this case, the con- 
testant proved his invention to have been completed almost 
two years prior to the conception of the successful contest- 
ant. His decision also amounts to saying that no inven- 
tion is made until an actual machine or structure is built, 
for he admitted that my invention was clearly 
proved in January, 1883, whereas Knight did not con- 
ceive of the invention until August, 1884, on one issue, 
and November, 1884, on the other. I had a complete 
working model in October, 1883, showing the invention 
clearly, and filed my application seven months after 
Knight’s conception and reduction to use, and three 
months after he filed his application. Notwithstanding 
all the diligence and untiring efforts and perfect showing 
of a completion of the invention, and its embodiment in 
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a model from one to two years before Knight’s concep-| is ‘‘a first and original inventor,” and whether « ‘“‘sec- 
tion, he decided that my efforts and proofs would not | ond” inventor shall be allowed under any conditions to 
avail me, because they had not at the closing of my testi-| grasp from the rightful possession of the “first” inventor 
his invention simply because he has more money with 
which to put the invention into use. This case will also 
decide whether the statutes on the granting of a patent to 
the first and original inventor calls for any reduction to 
practice beyond a proof of his invention, such as would be 
evinced by an application for a patent. It will show that 
diligence has no place in an interference proceeding, and 
that abandonment is the only question which can arise, 
for if the original inventor cannot have the patent, the 
invention goes to the public, and not to the second invent- 
or. It is significant to note that the examiners-in-chief, 
who have been in Office over 20 years, decided so posi- 
tively in my favor, and that the Commissioner who has 
only had an extremely small training in patent law should 
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FIG. 1.—EXTERIOR OF EDISON STATION, CHICAGO. 


mony resulted in an actual practical use of the invention. | have rerersed it. Iwill license any one desiring to use 
This decision was adhered to, even when it was proved, | the invention in controversy and will guarantee to pro- T. Lincoln; secretary and treasurer, F. 8. Gorton; direc- 
on motion for re-hearing, that I had practically used the tect him in the courts. This shows what I think of the | 
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The Edison Central Station at Chicago. 





The success achieved by numerous Edison illuminating 
companies, during the past five years, as illustrated in 
cities and towns of moderate size, and evidenced in our 
recent article on the new Edison stations in New York, 
bas naturally drawn the attention of capitalists to incan- 
descent lighting on such a basis as a profitable field of in- 
vestment for the largest cities, such as New York, Chicago, 
Philadelphia, Boston, Minneapolis, Kansas City and others, 
In fact, the only inference to be drawn from the results 
given by the smaller stations, is that on a'‘larger scale of 
operation the return would be found greater than was the 
case where the plant was small, and the output compara- 
tively limited. 

Early in the year 1887, the Chicago Edison Company 
was organized with the following gentlemen as officers: 
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FIG. 2.-DETAILS OF ENGINE FOUNDATIONS, EDISON STATION, CHICAGO. 


President, Anthony F. Seeberger; vice-president, Robert 


tors, the above with Messrs. Doane and Lauderback. After 
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FIG. 3—FOUNDATIONS, ENGINE ROOM, AND DYNAMO ROOM, EDISON STATION, CHICAGO. 


invention on a full-sized railway immediately after the | Commissioner’s decision and the patent which Knight|the organization had been effected, considerable time was 
closing of my proofs. The decision is so unjust and con- | may obtain under it. spent in carefully determining upon the district in which 
trary to all equity practice, as well as the statutes them- R. M. Hunter, M. E. | the Edison light should be first supplied, and the location 
selves, that I wil! say the decision cannot rest. within that district of the central station. The main 
A suit in equity is now being prepared to have Knighv’s boundaries of the district are as 9 ab Harrison street 
patent annulled and the Commissioner compelled to issue : Market street, Water street and Michigan avenue, 
apatenttome., This case may be taken to the Supreme abe aiteaiining taaent ated sadiaines eande 8 ae A canvass of the lighting to be supplied in this impor- 
Court, and will, no doubt, settle the question as to what! bills on the ground of short candle power. tant territory showed a business of at least 150,000 burning 


PHILADELPHIA, Pa,, Feb. 9, 1889. 
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architects of Chicago. The good seuse of the Chicago 
Edison Company in selecting Mr. Beman as their architect 
has been well proven by the character of the building 
which he has designed and constructed for their purposes. 


SSL Gr 


lights. The location of the station has been selected with 
regard to its fitness and adaption to the various needs of 
future business, and also with respect to its position near 
the electrical centre of the district. The station is located 


end are located the general store-room and workshop of 
the company, Through the centre is the engine room. In 
the rear end of the basement are coal vaults and ash vaults. 
Above this is alarge boiler room, Fig. 4. On the a floor 
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FIG. 4.-DETAILS OF BOILER ROOM, EDISON STATION, CHICAGO. 


The building, Fig. 1, covers the entire lot and is of the most in the front of the building are located the general offices 
substantial fire-proof construction, costing about $125,000. of the company. Above the offices are found the meter 
In order to fit it for the peculiar character of the industry | department and the electrical laboratory. Through the 


on Adams street between Clark and La Salle. The size of 
the lot is 45 feet front by 190 feet in depth. The design- 
ing and engineering work of the station was wisely en- 
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FIG. 5.-PLAN OF DYNAMO FLOOR, EDISON STATION, CHICAGO. 





Electric Light Company, of which Mr, J. H. Vail is|2and 8, were found to be necessary. These are seen in| room, Fig. 5, and in the rear of the same floor is another 
general superintendent, where all of the electrical|the foundations, iron work and various other details. | large boiler room. The building is constructed of iron and 
engineering and steam engineering features were| As now constructed, the main building 1s a_base-| brick throughout, and is considered one of the best fire- 
fully formulated, and plans carefully prepared.| ment and one story in height. The section fronting | proof structures in the city of Chicago. 

A set of these plans, showing the pusition! Adams sireet is finished off two stories in| The engine room, located in the centre section of the 
of all the boilers, engines, dynamos, etc., for the present| height, with the intention of carrying it up some four| basement, furnishes space for 18 engines of 200 h, p. 
and future equipment of the station, was placed in the/| stories additional in the near future. The arrangement of | capacity each. Four of the 200 h. p. engines are now set 
hands of Mr. 8. 8. Beman, one of the most prominent | the building is as follows: In the basement at the front up and in use, and were specially built by the well-known 


| . ; 

4 trusted to the Engineering Department of the Edison | to be carried on, many new features of construction, Figs. | centre section of the first floor is located a large dynamo 
1 
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Armington & Sims Engine Company, of Providence, R. I. 
The size of the cylinder is 184 inches by 18 inches in di- 
ameter, witb 18-inch stroke. The speed is 200 revolutions 
per minute. Each engine is provided with two large driv- 
ing wheels, 86 inches in diameter by 16 inches face. In 
the engine room are also located two large Worthington 
pumps, adapted to feed water to the boilers, and also for 
fire purposes should occasion demand. In the rear of the 
building are two large smoke-stacks of sufficient capacity 
to furnish ample draft to the furnaces. In the rear sec- 


The current is supplied to the consumers and charged 
foron the meter basis, the well known Edison electro- 
lytic meter being used. The load diagram of this station 
often shows a maximum as high as 3,000 ampéres, and 
a minimum as low as 150 ampéres, thus fully demonstrat- 
ing the advantages of the Edison meter system, as well 
as the flexibility of the station equipment. 

The supervision of the mechanical work connected with 
the erection of the boilers, piping, engines, dynamos and 
general equipment of the station has been under the 
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CAR OF “THE FRICTION-ELECTRIC SYSTEM” RUNNING IN BROOKLYN, N. Y. 


tion of the basement are found two fine batteries of Heine | charge of Mr. F. D. Sargent, the superintendent of the 
safety boilers, aggregating 1,200 h. p. There is additional | Chicago Edison Company. The electrical equipment of 
space in this boiler-room for 600 h. p. more of boiler|the station was done under the supervision of the well 





capacity. The ash-pits of the boilers are so arranged that | known electrical engineer, Mr. W. S. Andrews. 


the ashes are delivered in the sub-basement below the 
boiler-room, and are then automatically carried from the 
building and dumped into ash carts for removal. The 
fire-room is of ample area, convenient, and is thoroughly 
well ventilated. 

The dynamo room, as already stated, occupies the 
central section of the floor, and gives space for thirty-six 
Edison dynamos, of the No. 32 type. Each dynamo hasa 
capacity of 600 amperes. 


of the electrical apparatus is very thorough and complete 
in detail. All the apparatus for the regulation and indi- 
cation of current, as generated by the dynamos, is 
located on one side of the dynamo room. All the appara- 
tus for controlling the manufactured current, such as 
feeder-equalizers, potential meters, ampére meters, feeder 
switches, and other devices for indicating and controlling 
the current delivered to the underground system, are 
located on the other side of the room, effectively and con- 
veniently arranged. 

The capacity named in boilers, engines and dynamos is 
nominal rated capacity, but this station bas a margin or 
reserve of at least twenty-five per cent. in all apparatus, 
the same as the other large stations of the Edison system. 
This gives a comfortable feeling of confidence and ability 
to meet emergencies and sudden demands for current. 

The power of the engines is applied to the eens by 
means of endless double leather belts. 

The Edison system of underground conductors for dis- 
tributing current on the three-wire method has been laid 
in many streets and avenues, and comprises at present 
seventeen miles of electric tubing, equaling fifty-one miles 
of copper conductors. This system has a capacity for 
supplying current to 80,000 16c. p. lamps. The system 
has been so arranged that additional sections can be laid 
in cross streets not yet supplied, and thus eventually be 
joined up and form a part of the main system, thereby 
increasing the capacity from time to time in a scientific 
and economical way as the demands of the business prove 
to be necessary. These conductors are laid on each side 
of the street, and in some instances in the alleys running 
through the centres of the blocks. 

At the present time the station is supplying current to 
a large number of customers, new ones being added every 
day, as fast as itis possible to get the wiring of each 
building properly tested and servic? connections made. 
There are now over 13,000 lights connected on to the sys- 
tem. A large amount of current is also disposed of for 
motive power purposes with excellent success, the power 
being applied to all the various uses, such as printing 
presses, elevator work, pumping, light manufacturing 
and a large number of miscellaneous industries. 

The following may be mentioned as some of the princi- 
pal customers of the company: Grand Opera House, 1,000 
lamps; Grand Pacific Hotel, 750 lamps; C. F. Gunther, 250 
lamps; Chicago Club, 350 lamps; National Union Build- 
ing, 200 Jamps; Phelps, Dodge & Co., 600 lamps; First 
National Bank, 200 Jamps; Tacoma Building, 
Jamps. 


Eight of these dynamos have | 
been installed, and are now in operation. The «equipment | 





2,000 ; 
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The Friction-Electric System of Street Cars. 





The new car of the Friction-Electric Company, of this 
city, now on trial at the Greenwood car stables, South 
Brooklyn, embodies several novel features of interest to 
electricians. The general idea of the designer, Mr. A. A. In- 
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the friction wheel and the car wheels can be increased or 


diminished at will. At present wrought iron against cast 
iron is used as a friction surface, but the intention is to 
make cast iron and cast iron operate against each other. 
The two front wheels of the car frame have on their sur- 
faces annular cast iron rings against which the friction 
wheel works. Between these movable wheels is mounted 
a friction wheel, Fig. 2, carried by a counter shaft run by 
the motor. On this counter shaft is a gear wheel baving 
wooden teeth mounted in a cast iron frame and meshing 
with a brass pinion mounted on the shaft of the motor. 
The motor and its frame are entirely independent of the 
framework of the car. 

The motor is controlled from either end of the car by 
two separate and distinct mechanisms, one of which is a 
cylindrical contact switch by which the speed of the motor 
is governed, and the other is a make-and-break switch 
that is controlled by the brake that stops the car. The 
cylindrical switch has five contact points by which a vary- 
ing speed is given to the motor and a very slight move- 
ment, sufficient to throw the contact point of the switch 
off the contact-button, will cut the motor out of circuit 
and stop the movement of the armature. The brake is a 
rachet brake and has connected with it a snap-switch 
which cuts out the motor, so that when the operator turns 
the brake and stops the car, he at the same time cuts out 
the motor and stops the movement of the gears. 

The car carries 84 ‘*Detroit” storage battery cells, made 
by the Woodrwad Electrical Company of Detroit, and 
is calculated to run 60 hours at an output of 7}h. p. In 
addition to the ordinary method of controlling the car by 
a switch, the driver has under his control a push button 
which will accelerate the speed of the car about twice its 
normal speed, so that in case the car should be behind 
time, by simply pressing the push button he can make 
up lest time. The car is lighted by three 8c. p. Edison 
lamps run from the storage batteries, and the signal bell 
is also operated by current taken from the battery. 


—_———_——_———__ ore 20” 


Electricity in the Pillsbury Mills at Minneapolis, 
Minn. 


BY T. C. H. AND E, W. K. 


The mills of the C. A. Pillsbury Company are situated 
on both sides of the Mississippi River. Mill ‘‘A,” the 
largest flouring mill in the world is on the east side of the 
river. The foundation for this mill was laid in the spring 
of 180, and it was completed July 6, 1881. It has a daily 
capacity of 7,000 barrels of flour,and grinds 9,500,000 bushels 
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THE EDISON PLANT IN THE PILLSBURY MILLS, MINNEAPOLIS, MINN. 


graham, is that the man who controls the operation of the 
car need not be an electrician, and need only do the same 
work that the ordinary car driver does. 


of wheat yearly. It is claimed that this mill alone makes 
more flour than would feed two cities as large as New 


The car, which is| York. The Pillsbury ‘‘B” and ‘‘ Anchor ” mills are on the 


illustrated in the engraving, Fig. 1, iscarried by a specially | west side of the river about three-quarters of a mile from 


constructed framework, in which, instead of the ordinary 


two axles, are mounted three axles, two of which are | capacity of 10,500 barrels of flour. 


movable with regard to the framework carrying them, 
The arrangement is shown in the sketch, Fig. 2. These 
two pairs of wheels are controlled by an ordinary brake 
lever at the front of the car, and the box in which the 
axles of these wheels are mounted has a limited move- 
ment with regard to the framework of the car. Their move- 
ment is controlled by a double bell-crank lever operated 
by the brake lever, and by which the pressure between 





the ‘‘A” mill, and the three mills together have a daily 
Two bundred cars are 
required every day to take wheat into, and flour and offals 
out of these three great mills. Each millis supplied with 
an engine in case of low water, as the falls of St. An- 
thony, with their 135,000 horse-power are not sufficient at 
all times of the year to supply the numerous mills, 

Most of the mills on the falls are lighted by electric light, 
The Pillsbury Company was the first to introduce it here, 
not only in the mills, but in the city, Mill “A” being new 
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at the time, was the first in which the experiment was 
_tried, for at that time electric hghting was still considered 
an experiment. The first electric machine installed was 
a Brush dynamo, with a capacity of 16 arc lamps of 2,000 
c. p. each. Gas was also used in part, and electricity anv 
gas ran side by side for six months. It was then decided | 
that an open blaze, such as a gas flame, was unsafe for 
flour mills, especially when something safer could be had 
to take its place. So the 16 lamp Brush machine was re- 
placed by a 40 lighter of the same make, and gas has not 
been used since electricity had come to stay. 

It was now soon found that the arc light could not be 
divided well, and that there were a great many dark 
corners, there being more light than was necessary in 
some places and not enough in others. The incandescent 
light was then introduced and was found to be just the 
thing that was wanted. A Weston machine of 225 
16 c. p. lamps was first installed, and the following 
year two Edison dynamos of 150 16c. p. lights each, 
were added, as by that time the company had become |! 


FIGS. 1 AND 2.—-THE SPENCER DAMPER REGULATOR, 


desirous of electrically lighting the two smaller mills on 
the west side of the river, for which purpose the Edison 
three-wire system was used. 

The dynamo station situated on the east side of the 
river adjacent to the ‘‘A” mill, is shown in the accompany- 
ing engraving. The Edison 150 lighters are furnishing 
141 16 c. p. lights to the “ B” mill, 90 to the ** Anchor” 





. THE MILLER PUMP FOR CENTRAL STATIONS, 


mill and 147 to the “A” mill. The distance 
to the mills on the other side of the river is } 
mile, that is, from the dynamos to the lamps; and 
and on the east side it is 300 feet. The total number of 
lamps the Edison machines are furnishing is 878 of 16 
c. p.; 7. e., 78 more than their rated capacity. This is due 
to the use of the new Edison lamp which requires only } 
ampére, while the old lamp took } ampére. The following 
year there was an addition to the plant of another Edison 
machine of 800 lights of 16 c. p. each, which took the 
place of the 40-light Brush machine, The dynamos have 
aseparate water wheel so that they can be operated when 
the millis not running. There is also an engine ready in 
case of low water. 

Besides the employment of the light for general illumina- 
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per month in battery material is effected. There are 65 
bells in the ‘‘A” mill alone. On the circuit of the call 
bells there are switches to change from battery to dynamo 
as a battery is kept ready at all times ; but not being used 
much it lasts a long time. There is also an electric fire 
alarm so arranged as to automatically throw itself on and 





FIGS. 1 AND 2,—-GILES ANTI-MAGNETIC WATCH SHIELD. 


there are twelve or fifteen millwrights at work all the time, | off the dynamo to the battery, so asto be always on one 


who are provided with lamps and flexible cord connections 
which can be inserted in the nearest lamp socket, and so | 


or the other working circuit. 
The dynamos run day and night, and on some occasions 


bring the light close to their work. Lanterns wereformerly | have run as long as two months without stopping, and 


used for that purpose, but they are now a thing of the 
past. 
The bolters also use the lamps to look over their cloths, 




















The small holes in the bolting cloth which need mending 
are ordinarily hard to find, and the little electric lamp 
which can be held in the hand and carried to the very 
spot where needed, is found to be a great convenience. 

But it has been found out that dynamo-electricity 
could be used for other purposes than lighting in the mills. 
Thus one very important use is that for ‘‘raising” bread, 
which is one of the methods employed for testing the 
quality of the flour. This is done in an oven heated by 
electricity. The *‘ dougher”—as the man who attends to 
that work is called—when he wants his oven warm, mere- 
ly turns a switch and in a few minutes the oven is heated, 
and at the same time the temperature can be perfectly 
controlled, 

In addition to this, the dynamo current is employed for 


tion it is made use of fora number of special purposes. Thus ringing all the call bells, by which a saving of about $80 


could probably be run continuously for a year if it were 


|mecessary. Indeed, there has not been a single instance 
‘since the incandescent light was put in that the mills have 
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INSTALLATION OF WATER POWER, AT CLIFTON, S. C. 


been without light through any fault of the electric light 
machinery. 

Naturally such highly inflammable property as a flour 
mill must be well guarded from fire, both by automatic 
devices and the constant patrol of watchmen. For this pur- 
pose the mill “‘A” is provided with a very fine fire-alarm 
and watchman’s clock, which cost $2,800. There are forty 
stations, and four watchmen punch a certain number of 
stations every hour. There are thermostats placed 
every twenty feet throughout the mill, and in every eleva- 
tor head besides, so that a belt cannot be stopped very 
long and heated up before an alarm is sent in. There are 
also 150 small box-annunciators, with one drop each, in 
connection with the thermostats which are located in the 
elevator heads. These annunciators are located clese by 
each head, so there is no mistake or delay in finding out 
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which belt has stopped or got hot. These annunciatore | one quart an hour only in extreme cases. The regulator | and by reference to the cut it will be seen that all the 
are divided into eight sections, each section or circuit | will open wide or close on a variation of one pound steam | stuffing boxes and every screwed part is very accessible. 
running to another annunciator situated in a central part | and holds the damper posilively at. any point that the | The valves on the water end are designed to withstand 
of the mill on the sixth floor. In connection with this| pressure requires. Mr. G. G. Stillman, of Lynn, Mass., is | heavy duty, and they can be easily and quickly removed 
there is another annunciator, situated onthe grinding|the agent for this useful appliance, which is already | when found desirable, while the pump is in motion, as can 


floor, which has 25 indications. This one gives the same | largely in use by electric light companies, also the valve seats, without disturbing the other parts. 

indications as the one above, and also gives other indica- a eee The pump is manufactured by the Canton Steam 
i i of C 70, 

Cons frou other parts of the mill. Utilization of Water Power at Clifton, §. C. Sa POSSESSES 17 





There is still another alarm which is more general crates ingens bt TUM acl ccahibincsiantil 

throughout the mill. This is located on each floor in the Now thatthe utilization of water power for electric Lightning Arresters and the Photograpic Stady of 

centre of the mill. This. is a seven-drop annunciator, | light and motor purposes has become of such great impor- Self induction.* 

which indicates six floors and the basement. This has a| tance, the illustration, page 104, of a large plant of 

double set of 10-inch gongs. There are also two single | Victor turbines put in by the Stilwell & Bierce Manu-| NOTES ON MR. E. G. ACHESON’S PAPER, BY JOS. STANFORD 

7-inch gongs on the same floor at each end of the mill. In| facturing Company, of Dayton, O., will be of interest. It BROWN AND OHARLES T. CHILD. 

the basement there is an annunciator and bell to indicate | represents a portion of the new 24,000 spindle cotton mill | Having been requested upon very short notice to re-open the 
3 7 ee rk. ct ‘ 3 a i] ‘ discussion on the highly interesting paper on ‘ Lightning Arrest- 

hot journals, which indicates for six circuits. The ther- | designed by C. R. Makepeace & Co., cotton mill engineers, | ors and the Photographic Study of Self Induction” presented at 

mostats which are used for sending in the alarm are made | Providence, R. I., for the Clifton Manufacturing Company, | the Institute manera, held Jan. 8, the following hasty notes 

especially for that purpose. It would thus hardly be pos-| Clifton, S.C. A portion of the wheel-house is broken 204 queries are with diffidence offered for consideration. Truth 


Q . z : alone is sought, and it is a matter of regret if any criticism should 
sible for a fire to get started in the mill before it would be' away to show the water-wheel plant, which consists of | even tend to disparage the wortby endeavors of one who has so 














FIG. 2. FIC. 3. Fic. 4. 
LIGHTNING ARRESTERS AND THE PHOTOGRAPHIC STUDY OF SELF INDUCTION, 


discovered. ‘The fire alarm system is inspected daily and | two pairs of 48-inch Victor turbines on horizontal shaft, ) fearlessly grappled a problem fraught witb such interest alike to 
, is the bs d working under 18 feet head and capable of developing 980 | Pt! theorist and practical electrician. : 
is kept in the best order. ‘ 8 Picadas ~sreabsicap etter alamelma btn iim, After careful reading 1t would seem as if the subject migbt be 
In conclusion, it may be remarked that as the Pillsbury | horse-power. This entire plant is of the most modern and | approached with advantage from more thau a int, and 
. Sl i ic li j i ‘ is . > well < that even somewhat different conclusions were deducible simply 
Company were first in introducing the electric light in substantial character. This plant could be well adapted by rearrangement of the experimentel dete, We bave aivenca 
Minneapolis, so were they the first in other improvements | to driving a number of dynamos by placing pulleys be-| submarine or subterranean cable, to each end of which at its 
and reforms. It was they who first made the experiment 


tween and at both ends of the wheels and belting direct, | junction with the main line a lightning arrester is connected in 
of dividing the profits of their mills among their em- | and, if we are not mistaken, the Clifton Company has} these precautiuns, the cable is not infrequently punctured when 





the most approved manner, Fig. 1; to determine why, in spite of 


ployés, which they began to do in 1885, and last year | already installed its lighting plant in this way. an ‘‘electrical discharge” enters the overbead system, _ : 
as h : r rtion For experimental purposes this has been reproduced in minia- 
there was $40,000 divided among the men, = poope ponchos boiled csi castles ture, as shown in Figs. 2, 2a, 2b and 2c, by the line Lentering the 
to the wages they receive and tbe responsibilities con- ; cable K at the aw . to —s point : —— me —pneaing 
: 6 : ‘ ’ ' The Gilés Anti-Magnetic Watch Shield. arrester C grounded through the wire W. e ‘electrical dis- 
nected with the positions they hold, which plan has S charge” arises from the Leyden jar ./, charged from the Holtz 





E _ | machine M N, and strikes the line at A. The outside of J will 
We have already describid the Giles anti-magnetic | represent the — to which abe avout wire aR mee = “earth- 

—__—__—__9-+e-@ 00 ———_—_—_—__— : : : a .| ing” of the cable, represented by FH, ‘ twisted a single turn ” 
watch shield, in which the watch 7 protected from i about the cable, is connected. Is it not possible, ther, 

ternal magnetic influences by being entirely encased in to throw Fig. 2 of the previous paper into the form 
iron, which leads or bends all magnetic lines of force | Fig. 2a for the purpose of drawing attention more directly 
; to the relation of the circuits involved ¢? The discharge, or mo- 

around the works and thus protects them. The illustra- ment?ry current, from the jar J entering at A traverses the line 


tions, page 104, show the simple manner in which | L tothe point P. where two paths are offered; one, through the 


. 7. . : = lightning arrester C to earth E; a second, in practice, by punc- 
the shield is applied. The engraving, Fig. 1, represents turing the cable insulation. C now being made but a fraction of 


the ordinary case before being prepared to receive the | the insulation thickness, and W a short, thick copper wire, it was 
shield. The back cap A is removed, as it is replaced by found tbat the cable was still frequently punctured at times when 


: : au spark appeared at C, and that the length of + ee toenter 
the shield cap. The back cap snap B is then turned out, | the effect equally with the space variation of C. No part of the 
and is replaced by the shield snap D, and the bezel snap 


proved very satisfactory. 


The Spencer Damper Regulator. 

It has long been recognized that one of the chief ele- 
ments of success in electric lighting lies in the economy 
which can be reached in the coal consumed, since this is 
the largest running expenre connected with a central 
station. Henceany device by which this economy can 
be increased is of prime importance, and among such ap- 
paratus the damper regulator has been found to takea 


effect, it will be noted, is attributed to the action of the cable as 
a condenser. 


high place as a great assistance to the intelligent fireman; C is replaced by the shield snap FL, which is reduced to| The problem is now changed to that shown in Figs. 3 and 3a, 


and, on the other hand, as of still greater value where the 
fireman lacks intelligence or is careless. 
Our illustrations, page 104, show the Spencer damper 


almost a knife edge, as seen at E, Fig. 2. The bezel/| presenting a «divided circuit with the lightning arrester at a con- 


. stant distance of .02 inch and the earth wire W long compared 
snaps on the shield box, and the back shield cap also, | with that connecting the variable Bspace with the same earth 


thus making a complete dust-proof box for the move-/ point. May not this arrangement of split circuit with an air 





FIG. 2a. FIG, 2b, FIG. 2c. 


regulator. Fig. 1 isthe general arrangement, and Fig. | ment, and a support to the case also, The bcdy of the | space in each branch be looked upon as the general case for which 


- .. | Dr. Lodge’s ‘“‘alternati ” onditi 
2 an enlarged section of the working cylinder H, Fig. 1. | shield box displaces a portion of the springs and joint] on, of the air spaces Zelot. What then is. the relative eieoce 


The operation of the regulator will be readily under} blocks, as is seen to fill the case centre in Fig. 1, 80) of changing the length of Wand the distance of the ( points fo 


a ; , as ; : prevent a spark at B which represents the puncturing of the 
stood. The weights EF E being set at the steam pressure | that but a thread of the case metal, the two knife edge cable insulation, providing the B points are beld enulvalans ie 


desired, say 85 pounds, the leveis C, F and J would be at | snaps, are turned out. long length of cable wire at any point of which puncturing may 
> occur? 

half stroke and the damper K half open, as shown. If the To decide this with A and C fixed at .286 and .02 inch, re- 

steam should rise but a very little, say 4 of a pound, levers The Miller Duplex Pump. spectively, B was varied with W to keep the spark ratio of B to 

C and F would rise correspondingly and by connection of 


ieiniinns A constant at one to ten. Then removing C (i. ¢., for C equals 
lever F'to the valve stem G open the upper port EF in the) Our illustration, page 104, represents the Miller duplex zerv) the operation was repeated, and a comparison of these re- 
valve body G to the direct water pressure from pipe D. 


: 3 : y : sults is shown in the curve, Plate A. Instead of this procedure, 
pump designed especially for boiler feeding, and which has | should not B bave been made non.cparking for C and A fixed, and 
The water passes through the direct port in the water y 
packing H and piston heads to the chamber F below, 


been introduced into a number of electric light stations, The | W varied until a spark was gut at B, and then W left constant 
forcing the piston up and with it lever 7, moving the have been expected from Dr. Lodge's results (London Electrician, 


damper towards the closed position. Water is exhausted water plunger can be removed without in any way inter- XXI., 815), shown here in Fig. 4b, when there is an alternative 
from the upper chamber at this time, through the rf fering with the other parts, The piston rods on the steam | path in which the self induction of W (Lodge’s L” loop) comes into 


————__ a3 oon & oo > ___ -—___—- 








. for variations of C up to a point where B would spark ¢ 
piston rods of these pumps are made in two parts, and| That with the ccnnections of Fig. 4 and W equa! 20 feet a 


connected at the cross-head so that the steam pistons or | Spark should pass at B of over }¢ inch in length might perhope 


‘ 1 a ig. j rr . ‘ ” . 
site port E, passing by the exhaust end of the valve into{end are of cold rolled steel, and for the water end non- PB Bit oes | en o a - 
hollow piston rod K to drip J and out. The fulcrum M 


corrosive ; very bard composition metal rods are used. By | W is now supposed electrified” by the charge across A. The 
of lever F being attached to piston rod K moves with it, | this means no rast or other action of the liquid can take | , 'mverse extra current” of making simply cuts from the charg- 
The piston and valve body G@ overtakes the valve, and 


P , ing current ; but the ‘‘ direct extra current” of breaking, i. ¢., 

place. The bearings of the levers are chilled and case | charging impulse cessation, acts as its continuation but at a higher 
gradually closing the open port, cuts off the flow of water, 
thus making a partial stroke, or a full stroke should steam 


hardened, 2nd their arrangement admits of the wear be- | potential (Ganot, 7th edition, 776). This extra current then is 
; . : ‘ TI running toward E£ and wouid naturally be supposed to equalize 
ing taken up centrally while the pump is rupning. 1€ | on the same path as the current generating it. It migh therefore 
Rie . = io kes place with | position of the levers is not changed by adjusting, so that | be expected to dissipate on reaching earth; the circuit is however, 
Pana occas te Se ete etre eee th troke is always kept the co The wiiahes on the | (aimed to close itself through P W E B, or, more clearly, around 
talons Beem Pepente rete Laetege : Pvieien: the closed circle of the L’ loop, Fig. 4b. 
In whatever position the piston may be, no amount of | water end are of very hard composition metal. It would be of interest to some in this connection to know bow 
power, such as the back lash or flop of larger dampers, can 
move it, as the piston heads of five square inches each are 
cushioned on water of at least forty pounds pressure to 
the square inch. The water used on the average is about 


. : : it was ascertained that the instantaneous time duration of the 
A very handy and convenient arrangement is employed extra current is shorter than that of the charging current ; for if 


whereby the packing in the water cylinder can be ad- | this be assumed, because of the known higher electromotive fcrce 
justed to wear, or the plunger repacked without trouble, | of the former, the argument would seem to be in a circle. 


There isample space in the stuffing boxes for packing, etc., "* Read before the American Institute of Elec, Eng ., Feb. 12, 18£9 
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On the assumption that the extra current dissipates through B, 
and notin the earth, it is argued that shortening W would tend 
to decrease this 





have B equal the insulation thickness, C and W removed, and we | particular instance. 


get Fig. 2b if the C W circuit be supposed omitted, ‘* With this 
arrangement it was not found possible to puncture the cable.” 
a not this be regarded simply as a safety short circuit for our 
cable considered as a Leyden jar? And what is this but a work- 
ing case of a cable effectually protected by a lightning arrester 
B? While the electrostatic capacity of a ‘‘ short piece of cable” 
may be a compared with that of twenty feet of No. 16 
B. 8, wire, it is perhaps doubtful if the capacity of a commercial 
cable could be so regarded in comparison with that of the ground 
wire from the lightning arrester. 

It is not altogether plain how the direct extra current is an ef- 
fect of Faraday’s electro-tonic state when Faraday says (Re- 
searches, I., 16): ‘‘This state is altogether the effect of induction 
exerted, and ceases as soon as the inducing force is removed. 
And Jaquez (‘‘Dictionaire d’Electricité et de Magnetisme,” 1887, 
p. 138) defines it as ‘‘the state of the conductor during the inter- 
val of time which separates the appearance and disappearance of 
an induction current.” Maxwell, by the way [‘‘Electricity and 
Magnetism” (2d Ed.), I1., 174], calls it ‘‘the fundamental quantity 
in the theory of electro-magnetism.” Would it not be possible to 





FIG. 3a. 


regard it as an electro-magnetic potential stored in the wire reaily | 


‘*desiderata” which go to make a perfect electric meter was then 
given, and as perfection is a thing we no doubt all aim it, it may 





as accurate as an ordinary gas meter. The readings should be 
quite accordant; when we take 10 times as much current out of 
the meter, we ought to get exactly 10 times as large a reading ina 
given time; the indications of different meters must be consistent. 





FIG. 4a. 


2. Range.—lIt is desirable that the meter should be capable of 


to show itself as direct extra current? With the citations quoted | working accurately over a large range of current strength. It 
above, how can this electro-tonic state exist before the electrify- | would undoubtedly be desirable that the meters made for the 


ing current is discharged into the circuit? 


largest currents which can be used on a circuit should also be 


igs. 5, 5a, 6 and 6a illustrate effects of different kinds of work | capable of indicating correctly when only one lamp is in circuit. 


introduced into the circuit. For references see Fleming’s ‘* Short 
Lectures to Electrical Artisans,” bp. 44, 45, and Gavot, 7 Ed., 
776; Maxwell, ‘‘ Electricity and Magnetism,” 2d Ed., II., 211; 
Dove, Poggendorff’s Annalen, vol. xlix., 1840, etc. 

The methods used in the photographic part of the investigation 
wuuld seem to cast some doubt on the results claimed. The effects 
noted deal chiefly with the prolongation or diminution of the cur- 
rent wave of the jar discbarge by the secobmic resistance cut into 
the circuit. Might not a large element of uncertainty be in- 
troduced in the plates by the different degrees of illuminating 
power possessed by the sparks and by the irradiation of the plate? 

In the cases when the discharges are through 76 feet and 20 inches 
of the same wire, respectively, hardly any difference appears in 
the spark. Is it not possible that the illuminating power of the 

uick bright spark through the short wire was so much greater 

n that.of the necessarily more extended and consequently 

fainter spark through the long wire as to make the effect prac- 
tically the same ? 

In the experiment in which two spark intervals are included in 
the circuit, as against one, formerly, it was found that the spark 
was materially lengthened. This might be expected considerivg 
the practically intinite resistance of the second air space which is 
introduced, The spark length too was found inversely proportional 
to any form of work introduced in the ground wire circuit. Possi- 
bly the photograpby of spark durations is not altogether the best 
method of measuring them. It is not ‘ong by any means certain that 
a sensitive plate is equally affected by small equal time intervals 
at the beginning and end of the exposure, nor is it improbable 
that with sharp-edged holes moving atan extremely high velocity 
some diffraction phenomena might intervene that would introduce 
serious errors in the photograph. It is, besides, very difficult to 
measure the faint trails of light left by the spark. n the nega- 
tive they are practically invisible and in the prints their extreme 
delicacy and the fact that they fade away into the surrounding 
blackness without any sharp line of demarcation renders them al- 
most impossible of measurement. On these grounds the measured 
spark distances of the first part of the article are probably more 
trustworthy as a basis for theory than the photographic results of 
the second part. 

Returning to our originai problem,why may not the cable, act- 
ing as a condenser, puncture itself in discharging, it having been 
charged by the current from A, Fig. 2c, which, meeting the 
lightning arrester, backs up its potential until able to strike 
across and thus to ground? This discharge occurs simultaneously 
with the spark at C. 

If a wave of current be pictured passing along a linear con- 
ductor, it would probably appear something like Fig. 7, its front 
lengthened out by the self induction effect of the cable, while the 
tension in the rear part is raised by the direct extra current. 
This high potential wave crest moves along the cable until, find- 
ing a weak spot in the insulation, it discharges rather than keep 
up its strength with the impeding current ahead of it. 

It is hoped to be able to present at some future meeting the re- 
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A plan which is adopted, I believe, in most stations which employ 








can be retarded by placing a magnet near them, 
others by heating them locally, others by putting them 


to puncture the cable. To test this we | interest your readers to learn what constitutes ube ideal in this | out of level. 10. Economy.—It is very desirable that the meter 
‘1, Accuracy.—The meter must be at least | should not be a very ee) cores. 11. Freezing.—A meter 
ic 


which contains a liquid w can freeze is objectionable in any 
but warm countries. 12. Alternating and Continuous Currents. 
A meter which reads with equal accuracy for both kinds of cur- 
rent has adouble value. 13. Number of Alternations.—Meters 
for alternating currents ought to indicate with equal accuracy, 
whatever be the alternations per second. 14. Contact-breaking. 
—No contact-breaker of any electric circuits should be allowed 
in a meter, because such contacts deteriorate with use, 15. 
Mailing.—The meters should be so subtantial that they can be 
sent by rail without accident.” 

Professor Forbes next proceeded to describe some half a dozen 
well-known meters, including the Edison and Schallenberger in- 
struments, and one, the Aron meter, which is largely used in this 
country and in Germany. Before concluding his address, Pro- 
fessor Forbes took advantage of the opportunity to protest 
against the practice, which obtains in this country, of rating an 
8c. p. lamp as the normal one. ‘‘ Every one,” he said, ‘is dis- 
satisfied with the low candle-power prevalent in London, and, as 
a general rule, 16 c. p. lamps have been found in actual experi- 
ence in hundreds of central stations to be the most suitable.” 





FIG. 5a. 


From the remarks which he let fall in the course of his 
lecture, it would seem that Professor Forbes has been 
greatly impressed by all he has seen on the continent. 
The lighting of the “Urter den Linden” at Berlin “is 
the finest piece of street Jighting ever accomplished,” the central 
station at Milan is ‘‘splendid,” and that at Rome “is in many 
points the finest and best designed station for alternating cur- 
rents” which Professor Forbes has ever seen. A short discussion 
followed the lecture, in which Mr. R. E. Crompton and Professor 
Ayrton took part. Mr. Crompton thought that if Professor For- 
bes had had practical experience in lighting private houses, he 
would not bave advocated 16 c. p. lamps se s rongly, as in this 
country, where electricity had to compete with gas, 8 c. p. lamps 
placed in passages, halls, and so on, answered extremely 
well, and helped to keep down the annual bill. Pro. 
fessor Ayrton expressed a wish to break a lance with 
Prof. Forbes on the question of ergmeters vs. coulombmeters: 
‘“‘ He did not care about volts, watts or anything else; he bought 
light and wanted a meter to measure what he was paying for. A 
variation of 214 per cent. in volts meant a considerable drop in 
the light, which was about proportional to the cube of the volts, 
minus a constant.” Prof. Ayrton also referred to the motor me- 
ter designed some time back by Prof. Perry and himself, and to 
an “evaporation” meter, similar to that of Prof. Forbes, upon 
which Mrs. Ayrton had for sometime been experimenting. The 
discussion was closed by a short speech from the chairman of the 
meeting, Mr. W. H. Preece, who declared himself in favor of 8 
c. p. lamps and advocated the adoption of the system of denomi- 
nating lamps by the watts they consumed and not by their candle- 
power. 


A New System of Multiplex Telegraphy.* 





BY LIEUT. F. JARVIS PATTEN, U. 5S. A. 


The paper this evening has a single object, its purpose being to 
describe the salient features of a system of multiplex transmis- 
sion by telegraph, and as the system is still in the experimental 
stage, I shall have more to say concerning devices thus far used 
wherein practical results have come near to the indications of 
theory, than as to the actual pussibilities of the system in use. 
The general subject is so familiar to all prevent that a review of 
the different methods of multiplex transmission is scarcely neces- 
sary. Suffice it to say that the system under consideration falls 
under the general class of synchronous multiplex telegraphs 
which depend for their operation upon the absolute or approxi- 
mately uniform rate of movement of similar apparatus placed at 
the different stations of a Jine. x ; 

In the interest of those present who may not be familiar with 
the fundamental principle underlying all systems of multiplex 
transmission, I will give a brief description which will be under- 
stood by reference to Fig. 9. A iine wire is shown connecting 
two distant points, at each end of which is placed a machine which 


meters, 1s to wire the houses in separate circuits of 20, 40, 60 or | carries a revolving brush or trailer, which is caused by some form 
100 lamps, according to the effective range of the meter adopted, | of mechanism to sweep over a circular table of contacts; this is 
and use aseparate meter for each of these circuits. 3. Consump- sub-divided, as shown, into a convenient number of segments in- 
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FIG. 4b. 


sults of certain experiments delayed so far by pressure of profes- 
sional engagements. 





Electric Meters for Central Stations. 





On Wednesday last, writes our London correspondent under 
date ef Jan. 30, Prof. George Forbes, who has just returned from 
a tour of inspection of the principal central lighting stations on 
the Continent, delivered an interesting address before the Society 
of Arts on the subject of ‘ tslectric Meters for Central Stations.” 
In the course of his lecture Professor Forbes remarked that be 
had found one maxim which was firmly believed in both in 
Europe and America, namely, that the best paying stations are 
those in which the electricity is charged for by meter and not at 
so much per lamp per annum. Professor Forbes disposed of the 
proposal to measure quantity of energy in lieu of quantity cur- 
rent by hinting thatif this were done the companies would be 
tempted to overrun their lamps to the benefit of their own pockets 
and to the detriment of the customers, A formidable list of 15 


FIG. 6a. 


tion of Bucrey.—Everay must not be consumed by the meter to 
such an extent as to diminish injuriously the voltage supplied to 
theiamps. The wiring of a house immediately diminishes the 
voltage at the maximum about 2 per cent., according to pres- 
ent practice in this country. A meter ought not to increase 
this loss by more than ‘4¢ per cent. 4. Simplicity.—The meter 
should be simple to construct, and not liable to get out of order. 
5. Durability.—It is essential that no parts of the apparatus are 
liable to wear out + . 6, Attention.—Other things being 

ual, that meter is the t which requires least attention. 7. 

egistration.—The meter should register ina clear manner, so 
that the consumer can read it at any time and check its accuracy. 
8. Testing.—A ng of some practical value is that it should be 
an easy matter to test the meter, and that the operation should 
not occupy much time. 9. Cheating.—With some meters the 
process of cheating is easier than with others. I speak chiefly of 
cheating on the part of the consumer. I notice that generally 
when I have been speaking about meters with people the other 
possible way of cheating is not considered of much importance 
(renewed laughter), The possibility of short-circuiting the 
meter is common to all, and can be obviated. Some meters 
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FIG. 7.—FORM OF CURRENT WAVE. 


sulated from each other. Each of these segments is connected to 
a branch circuit, which includes all the necessary instruments 
for a single operator sending or receiving. If we consider 
the trailer motionless and resting on, say, the segment No. 10, 
then the two operators at the end of the line would each evident- 
ly find the main line connected to his sending and receiving ap- 
paratus for the time being, and if the trailer remained in the po- 
sition shown they could hold uninterrupted communication with 
each other. If, now, the trailers were moved to the segments No. 
15, in each distributor, then operators No. 15 at each end would 
bave the line It will now be understood that if by any means 
th trailers could be revolved uniformly around the circle the 
line would be given in turn to each of a uumber of operators in 
succession. Evidently it would be feasible to move the trailers 
slowly from one segment to the next and so give the line in turn 
to any number of operators connected, in the manner described, 
to the main line. 

Early attempts at multiplex transmission did not go further 


*Read before the American Institute of Electrical Engineers, 
Feb, 12, 1889, 
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than this. The line was given slowly first to one and then to 
another operator, the time that each in turn could hold communi- 
cation being indicated by a common metronome. Later attempts 
went further than this, the idea being to make the trailers revolve 
at a high rate of speed, moving in fact, so fast, that each pair of 
. rs in turn is connected to the line so fast that he is prac- 
cally unaware that the line ever been taken from his circuit. 


It is ~~ to see that this would not require a very high rate of 
f it be assumed that the operator can make 


speed. shortest 








ber of receivers or operators that can work the same wire at the | ture conveniently arranged for use as either direct or alternating 


same time. 


whic 
of time to a number of operators in rapid succession, rests funda- 
mentally upon the fact that the identical revolutions in the same 
period of time of certain parts of the apparatus at different sta- 
tions can be maintained continuously; in other words, a perfect 
synchrenizing device of some sort must be the fundamental 
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current machines. The armature circuits were connected at one 


a system based upon the foregoing theoretical consideration, | end to an ordinary two-part com mutator and at the other to two 
consists practically in giving the line for a brief interval | insulated ring contacts. They are shown by a a diagram in 


Fig. 1, where both are connected in a single circu The arma- 
ture of the machine M' was normally open at the ring contacts 
and could be closed either by connecting the ring or through an 
external circuit. Such a circuit was made to include the field 
coils of the machine M?, and the armature of this machine was 


JURE 


f See? 
\Z V 
— « ° C= 


7 


e 


K . K' 
‘fh az ee y 
| 
2 
a L S 
| 
2 ut 
ot Db? 8 
. ’ ce 


b' 


( 


M M* 
Saf ife sie 


FIGS. 1, 2 AND 3b--A NEW SYSTEM OF MULTIPLEX TELEGRAPHY. 


signal with his key in one-lifth of a second, it only becomes neces- | 


sary to move the trailers atas of more than five revolutions | 
in a second, when it would evidently be impossible for any of the 
operators to close a key without baving the line during this inter- | 
val connected to his branch circuit. In order that the signal 





Fic. 3. 


sent by any operator shall reach the corresponding 
operator at the other end of the line, it becomes nec- 
essary, of course, that the trailer at the two stations should be on 
the same identical segments at the same instant of time. The so 
lution of this problem will then consist in causing the trailers, | 
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however far apart, to move with absolute uniformity and pre- 
cision. If this can be done ata sufficiently high rate of speed 
then a single wire may be given in rapid suecession to a number 
of operators at each end, and all may simultaneously communi- 
cate over the single wire without interruption or interference 
with each other. 

Such a 7 has for its object the utilization of all the cur- 
rents which in a given unit of time can be distinctly transmitted 
over a single wire. If it is assumed that in average Morse trans- 
mission five pulsations of current or makes and breaks of the 
circuit occur in in every second, then if n represent the number 
of separate currents that can be made to succeed each other dur- 


ing this interval of time, 5 will represent theoretically the num- { 


pects Fe without which apy such system will remain what 
a no nglish scientist has aptly described as a ‘* mere figment 
of the intellect.” 

ln the literature of the telegraph, already large, synchronizing 
devices are common, and in the books their operativeness is gen- 
erally taken for granted. All such devices, with a single excep- 


| tion that occurs to me, are founded upon the isochronous motion 


of some mechanism which, under the operation of natural forces, 
has a fixed rate of movement, and preserving this motion un- 


| varied so long as these forces are acting freely. The pendulum 


and the tuning fork perform their oscillations of great or small 
amplitude in the same period of time; their rate of movement is, 
therefore, described as being isochronous. Two such exactly 
similar devices while in motion, therefore, should be in synchron- 
ism with each other; but all these devices once set in motion im- 
mediately tend to a state of rest, and it becomes necessary to ap. 
ply constantly some extraneous force to keep them in continued 
operation; they must continually receive an intermittent impulse | 
to prevent them from coming to a state of rest. The natural rate of | 
movement of the apparatus, which is alone the result of the unin- | 
terrupted action of the forces in the system, is thus made subject | 
to a slight but constant disturbing effort. 
In view of these considerations which have been expressed in 


connected in the direct current circuit from tbe poles of the 
battery. Thus connected, the two machines muved as one; the 
machine M? following all the fluctuations of speed in the machine 
M', as if their armatures were carried by the same spindle, the 
speed being varied between wide limits. To convert this mech- 
anism into a synchronizing device in such a way that tne ma- 
chires could be placed at a great distance from each 
other was another step. As there was evidently an alter- 
nating current in the extcrual loop connected to 
the armature of the first machine the reversals of current in this 
circuit must correspond in time to the balf revolutions of the 
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| the most general terms, it has been my endeavor to perfect a armature of this machine and an ordinary polarized relay. cou- 
| synchronizing device that should be independent of the uniform | nected in the loop would vibrate in unison with the half revolu- 
rate of motion of any part, the general statement of the problem | tions of the armature inthe machine M'. The second machine 
| being to devise apparatus which shall move in unison with each | could therefore be made operative at a distance by simply ccn- 

other at a variable instead of at a constant rate of a. Recent | necting another relay in an independent line circuit and causing 
| electrical inventions point clearly to an ultimate solution of this | the latter to reverse the current in the second machine. This ar- 

problem, if it has not already been achieved. A pertinent illus- | rangement, which constitutes the fundamental synchronising de- 


tration of this fact is found in the common speaking telephone, 
so common,$that variable synchronism is already in daily use 





vice, is shown in Fig. 2. Here the first machine, placed at station 
X, basa polarized relay connected in the external armature cir- 


among those who regard matters electrical as full of mystery. ' cuit, and the relay vibrates in response to the reversals of current 
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In this apparatus the diaphragm of the receiving instrument 
moves in perfect synchronism with that of the transmitter, and it 
seems by no means an exaggerated comparison to regard the re- 
ceiver as an alternating current motor moving in perfect unison 
with the changes of potential in the generator and the line circuit. 
My experiments in this field were first directed to the application 
of this peculiar relation of the alternating current generator and 
motor toa synchronizing device, only to reach the conclusion, 
however, that it could not be made operative on a circuit of any 
considerable length. 

Further experiments led to a simpler solution of the problem 
involving few uncertain elements. 

I had constructed two ordinary direct current motors of the 
simplest form, an ordinary two-pole field and single coil arma- 
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4 AND 7.-A NEW SYSTEM OF MULTIPLEX TELEGRAPHY. 


in.-the armature of this machine, which correspond accurately to 
the half revolutions of the machine at X. A line circuit extends 
from the fixed point of the relay vibrator to the distant 
station Z, where it includes the coils of anotber relay and 
returns to the middle pomt of the line battery L B at X, 
the opposite poles of which are connected to the contact stop of 
the relay at this station. From these connections it results that 
any relays in the line circuit will be actuated by reversed cur- 
rents in unison with the half revolutions of the machine at X. At 
any distant station, as the one shown at Z, another machine has 
its field coils cunnected as follows: One terminal tothe fixed point 
of the relay and the other to the middle point of a local battery, 
the opposite poles of which are connected to the contact stops of 
this relay, the armature of this machine being connected through 
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to an independent source of direct cur- 
rent, this manner, the two machines still move in 
perfect unison, even at variable speeds, though ted from 
each other by any line resistance through which a rized relay 
can be made to act. With a single coil armature driven ma- 
chine is at times quite erratic, as it can evidently move in either 
direction, and I have seen such machines reverse instantly ata 
speed of several hundred revolutions a minute, and go apparently 
os fast in the opposite direction, and this even when provided 
with a fly-wheel of moderate weight. 

This difficulty may be overcome in a variety of ways; an effect- 
ive one is shown in Fig. 3, which represents a form now given to 


ring eontacts and 
Connected 





FIGS. 


the armature of the driven machine, it has two coiis in series con- 
nection, but wound with their poles at right angles to each other. 
This armature, being placed in a single field, I had supposed 
would move at only hall of the speed of the first machine; but, 
on the contrary, the synchronism was perfect, the motion was 
continuous in direction and it bas never been known to reverse. 
The analysis of its action is shown in Fig. 3a, where the armature 
is re ted in the four successive quadrants of a single revolu- 
tion, the black and the white pole pieces representing the ends of 
the two coils in their different positions. he dotted lines indi- 
cate the position of a pair of resultant poles which must lie 
diagonally between the actual poles; this diagonal line represents 
the resultant polarity of the armature and it is evident that 


veither of its actual poles could be in a position of stab'e equilib. | 48 D f 
rium while in line with the poles of the field; the resultant’ taken toa segment of the other machine, the primary of an in- to the line M L, as shown in Fig. 2. 
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a — paper. The uniform motion of distant machines is se- 
cured at rates of that may vary within considerable limits 
and syncbronism is maintained independently of the isoc 
motion of any device or moving part, all the machines moving 
in unison with a governing motor which sets the pace for all the 
rest. The controlling machine may evidently be any form of 
direct current motor carrying a revolving pole sete oo 
practically constant s is of course necessary in any appli- 
cation of this device to the telegraph, but as an illustration of the 
variable synchronism it may be stated that in a continuous run 
of twenty-five hours the speed of three machines convected by a 
ingle line circuit has varied uniformly between 100 and 1,000 
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revolutions per minute. Fig. 4 illustrates a modification of the 
original system in which induced currents of high E. M. F. are 
used as synchronizing currents. The armature loop of the gov- 


erning machine is connected to the primary of an induction coil, | the diagram Fig. 10. 


the secondary to the line circuit at distant stations, and the im- 
pulses are reconverted aud caused to actuate a polarized relay as 
before. 


A simple experiment made to determine the accuracy of | 


A singular and unexpected result was deduced from this ex- 
periment. Evidently the one machine might start into synchro- 
nism at any point of the circumference, the trailers making any 
angle with each otber, as the one shown in the diagram: a revolv- 
ing switch had been provided which was so arranged that by 
turning ita wire could be moved from one segment to another 
and so adjust the circuits independently of the relative positions 
of the trailers. The machines were repeatedly stopped and 
started again, but came again into synchronism always at the 
same point, the wires never requiring any adjustment, establish- 
ing clearly the singular fact that the driven machine always 
went into synchronism at the same point and could, therefore, 
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made to start in at any point of the distributor by a proper ad- 
justment of the trailer on the spindle. The reason for this may 


| be found by considering the relation of the forces as expressed in 


Here the same machine is shown with the 
armature in two positions differing by 90 degrees, the first isa 
position of maximum effort, while the second is a minimum as 
the field poles are changing to the opposite designation indicated 
by the lower letters. ,As the machines are provided with 


the synchronism will be explaized, as it led directly to a/ fly wheels of considerable weight, the point of maximum effort 


separate epplication of the system to the transmission 
signals. be connections are shown in Fig. 
of 


the battery B a line extends to the _ spindle the 


two machines, each provided with segmental distributors of | 


parts. From ono such segment in the one machine a wire was 
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of | shown in the upper diagram is the one at which the machines 
From | most readily come into synchropvism with each other, being the 


point of least opposed mechanical resistance. In Fig. 5 is shown 
the simplest adaptation of the synchronizing device toa system 
of telegraphic transmission. The motors X and Y are connected 
The synchronizing curren 
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FIGS. 6, 8 AND 10.-A NEW SYSTEM OF MULTIPLEX TELEGRAPHY. 


urmature pole is therefore made to follow a cbanging field that 
moves through 180 degrees at each reversal of the current. 

Fig. 3b illustrates an experiment made in determining a suit- 
able form of armature. A two-point key was used to reverse the 
tield intermittently, the armature being supplied with an inde- 
pendent direct current. Even with this irregular alternation of 
the current the motion was still continuous. Another method of 
pomeving absolutely steady synochronism is shown in the sketch 

ig. 8. It consists in providing the driven machine with a single 
coil armature and a multipolar field; thus arranged the armature 
passes through a smaller arc of the entire circle at each reversal 
uf the field; but while the motion is steady it has the evident dis- 
advantage that so high a sp2ed cannot be obtained with the same 
number of reversals in a given time. 

Such are the main features of the synchronizing device, There 
are numerous details which cannot be treated within the limits of 


duction coil and a key being connected in this line, the secondary 
of the coil was connected, as shown, to an ordinary telephone re- 
ceiver. If the machines were moving in unison, the circuitof the 
primary would be completed whenever the revolving trailers 
were simultaneously upon the connected segments in the two 
machines, and the key was closed. If either trailer were slightly 
in advance of, or behind, the other there could be no primary 
circuit formed on closing the key, no induced current, and no 
scund in the telephone. The machines were driven at variable 
speeds, and the wire at one machine was moved from one seg- 
ment to another until the particular one was found that corres- 
ponded to the one selected in the first machine; the telephone then 
responded accurately to every revolution, thus proving the syn- 
chronism perfect within less than the breadth of a single seg- 
ment, Other wires were then connected to other segments with 
a like effect. 





is constantly maintained upon the line and is made to serve also 
for transmission of signals. It will also be observed that as the 
armature of the relay at X puts opposite balves of the line batter y 
to earth alternately at each balf revolution of the machine at X. 
one-half of the circumference of the segmental distributor cor- 
responds to the transmission of positive and the other to the trans- 
mission of negative currents to line. Thus while the trailer 1s 
sweeping over one-half of the distributor one part of the line 
battery LZ B is connected to line and earth, and while travers- 
ing the otber half of the distributor the other part of 
the battery will be in circuit, each in turn sending a succession 
of impulses of opposite polarity. Some arbitrary line as Q' U', 
may therefore be drawn diametrically across the distributor at 
X ard on one side of this line positive, and on the other negative, 
currents will be sent to the line wire, and by making the distrib- 
utois movable about its axis the line Q@' U' may be made to fall 
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within the broad spaces EZ + H—. The distributor is composed 
of two parts: one designated F +, and HE — is connected directly 
to earth; the other consists of a series of insulated ents 1, 2, 
3, etc., in opposite quadrants of the distributor. henever the 
trailor is on the part E +, H—, the battery has a free path to 
earth and line through the trailer Tr'. The insulated segments 
are convected to the local branches in pairs, each local branch 
having at least two such segments diametrically placed in oppo- 
site halves of the. distributor. The connections and instruments 
in circuit are alike for all the branches and are therefore shown 
in detail for only one. 

Each branch—say that of operator No. 5—has a double line to 
earth taken from cpposite halves of the distributor as those shown 
at5 + and5—. These branches are connected to a three point 
switch W? and W%, which may be turned to #' and #? for receiv- 
ing, or to S' and S? for sending, thus throwing the key in circuit, 
or Sy’ and Sy? for synchronizing, thus leaving the se1ding and 
receiving ayparatus out of circuit. An ordinary reversing key 
is used, the relay circuit being connected to its middle point. The 
drawing represents station X sending and Y receiving. Thus, if 
the key be depressed, as at Y, su that its front contact puts the 
line to earth, intermittent pulsations of one polarity will go to 
line, corresponding to the contacts made by the trailer with the 
segment pertaining to this branch on the right hand side of the 
distributor at X, while the negative currents, corresponding 
to the left band half of the distributor, will be cut out, and 
the corresponding relay at both stations will be actuated 
by currents of constant polarity. If, now, the key 
be reversed, the trailer, on reaching the opposite segment, 
5—, will send an opposite current to line and earth, causing the 
portend relay to reverse in accordance with the motions at the 
key; hence signaling may be effected with a sounder connected 
in a local circuit as shown. Thus, if the key were closed at both 
the front and back contacts at the same time, the receiving relays 
would all vibrate in unison with the synchronizing relay in the 
line circuit and transmission is effected by cutting out all the 
positive or all the negative impulses, according to the position of 
the key, whether on its front or back contact. With a slow speed 
the contacts connecting any branch to the main line must of 
course be increased to insure certainty of action; but with a suf- 
ficiently high speed few contacts will be required. In the fore- 
going system, the synchronizing current which is only used as 
such at two points during each revolution, is made to answer for 
signaling purposes also. 
here are of course numerous details incident to such a system 
that cannot be dealt with in a superficial description. Each 
operator’s circuit being made up of a number of rapid con- 
tacts with the main line, each one of the ordinary Morse charac. 
ters is necessarily made up of a number of pulsations of current, 
and the serious problem has been to construct a relay that would 
respond to these broken currents. A single polarized relay has a 
tendency to leave its contact during the breaks. A number of 
devices have been made to correct this. Fig. 6 shows 
by adiagram of circuits a modification of the system of single 
wire transmission in which superposed currents of high tension 
are used to actuate receiving apparatus, thus making them inde- 
pendent of the synchronizing current. The key is so arranged as 
to open and close the primary of an induction coil, the secondary 
of which is connected to line. A telephone or similar receiving 


apparatus arranged to respond to currents of high 
E. M. F. is connected with a receiving circuit instead of 
the relays. With such a system of transmission a higher 
order of multiplex transmission can be obtained than 


with ordinary receiving apparatus, and it requires sc 
little current to actuate these instruments that each operator can 
work a circuit with a far less number of segments. As the trailer 
makes contact with any particular segment there will be of 
course two currents sent, due to the make and thebreak. In Fig. 
7 is shown an arrangement by which the first of these is cut out. 
The primary of the induction coil connected through a separate 
trailer and series of segments is closed by the key before the 
trailer connected to the line circuit has reachedits segment. The 
induced current due to the break only is then transmitted to line. 
This device is shown in Fig. 7, and as there indicated it has also 
been made to work polarized relays suitably wound for these high 
tension cnrrents. 

The genera] subject as a system of telegrapby will be recog- 
nized as a rather extensive one fora single paper. I have given 
the details uf a few of the more decisive experiments that have 
been made, and i have confined the paper to what has actually 
been accomplished. With reference to practical results on a line 
test I shall have more to say ata later day. A technical paper, 
at its best, is uninteresting, and the present one is already long. 
In closing, I will answer a pertinent question that may occur to 
many: Of what use is a system of ake telegraphy ? 

The answer is this: We live in an age of industrial advance- 
ment. People are no longer satisfied with what is good enough. 
They want the best. The best rail for roads must be made of 
steel, and, this fact once established, iron was no Jonger suited to 
the requirements of travel, and iron roads have been turned into 
steel ones. The steel rails bears the same relation to iron in the 
systems of transportation that the copper wire does to the iror 
one in systems of telegraphic communication, the higher rate 
and more reliable service required demanding already in a large 
degree the substitution of copper for iron wires on the main lines 
of business. With a good copper wire and a reliable system of 
multiplex transmission, a single wire from New York to cur 
principal cities would meet all the requirements of business, and 
it is no exaggeration to say that with these conditions given the 
existing system of intercommunication by the telegraph could be 
duplicated at a cost of one-tenth the present amount of capital in- 
vested by either the government or private enterprises. That is 
what copper wire and multiplex telegraphy mean, and it is 
doubtless the reason why so many find the subject worthy of their 
best endeavors. 


a 
The Edison Convention at Kansas City. 





[By Special Dispatch from our Regular Correspondent.] 
Kansas City, Feb. 12, 1889. 

The Association of Edison Illuminating Companies began its 
ninth annual session at the Coates Hotel this morning, with a full 
atten..ance. Among those present are: F. Oswald, New Orleans; 
Jobn {. Beggs, New York; C. J. Field. Brooklyn; J. H. Vail, 
New York; J. H. McCiement, New York; A. H. e, St. Louis; 
J. R. Skehan, New York; W. Preston Ogg, New York; F. E. 
Jackson, Newark; Thomas P. Merritt. Reading, Pa.: C. E. 
Chinnock, New York: E. H. Brooks, Lebanon, Pa.; H. McL. 
Harding, New York; J. M. Schenk, Lebanon, Pa. ; James F. Kelly, 
New York; C. L. Edgar, Boston; L. Stieringer, New York; G. 
F. Parmelee, Topeka ; J. Jenks, New York; J. W. 
Godfrey, New York; F. W. Armour, New York; W. W. King, 
Topeka; H. L. Lufkin, New York; R. M. Jones, Laramie, ; 
T.; Leigh Carroll, Birmingham, Ala.; A. Ledyard Smith, Apple- 
ton, Wis.; J. R. Markle, Detroit; H. Ward Leonard, Chicagc ; 
F, A. Copeland, Lacrosse, Wis.; M. E. Baird, Windsor, Ontario; 
William D. Kurz, Lacrosse, Wis. Before the convention met, the 
delegates, under the escort of Messrs. Grimes and Weeks, of the 
Kansas City Edison Electric Light and Power Company, rode to 
different parts of the city on the cable cars. Mr. John Il. Beggs, 
pene of the association, and vice-president of the Edison 
luminating Company, of New York, called the delegates to 
order. Mr. J. H. Vail, General Superintendent of the parent 
Edison Compavy, of New York, acted as secretary. Mr. George 
W. Lee, president of the Common Council. in the absence of 
Mayor Kumpf, extended a welcome to the delegates. ‘‘ Kansas 
City,” he said, “is always glad to welcome any body of :men 
who are banded together for advancement of any enterprise— 
scientific, agricultural, or whatever it may be. specially are 
we glad to welcome on who are seeking more Jight. I tender 
you the freedom of the city, and ag pa stay will be pleasant 
and profitable.” President Beggs said: ‘‘I extend to you the 
hearty thanks of the Edison Association for the cordial welcome 
you have extended it. It is one of our cardinal princlples that 
the moment we enter a city we make ourselves solid with the 





chief of peuice, and then -we have done.” (Laughter.) President | went to Chicago, where the Electrical Exhibition will be held, 
e 


Beggs then introduced Jobn L. Peak, of this city. He said he 
had been called upon at a few moments’ notice to make 
an address. “I bid you a hearty welcome to our city. 
We may not haveas magnificent structures, as palatial] residences, 
or as expansive parks as you have been used to in the East, but 
you must remember that less than thirty — ago this city was 
a Jittle straggling hamlet, contented to known as Westport 
Linding. Now you can see by our electric wires overhead and 
= cables underground that we bave made wonderful progress. 

e, of Kansas City, never sing our own praises, we are modest, 
we jet visitors—our friends and our enemies—do that. Still we 
point to many of our material improvements with pride. A mar- 
vel of Western enterprise. Better and higher than all this, we 
have our poets and poetesses, our authors and authoresses, who 
are widely read. We can point with —_— to our newspapers that 
are the equals of any printed in the East. Nor is the name of 
Edison unknown to us nor his wonderful inventions, the tele- 
phone, the electric motor and light, and perhaps the greatest of 
all, the phonograph, that will permit our descendants 500 years 
from now to hear our voice as it is to-day; to hear the songs 
we sing, the words we speak, until we wonder where the 
inventive genius of this wonderful man Edison will end. 
I think there will be a time when the air will be plowed with elec- 
tric sbips and the moon will be to us as the Samoan Islands, only 
a coaling station on the Celestial voyage. Iagain welcome you 
to our city, our homes and our hearts.” The speech was followed 
by uproarious applause. President Beggs responded, : nd said that 
the treatment of all the guests since their arrival, had been all 
that could be desired. They had been given a cable ride anda 
pleasant time. 

The meeting was formally opened by the presentation of cre- 
dentials. Then followed the reading of the minutes of the last 
meeting held at Nantasket Beach, near Boston. The first paper 
on the pregramme was on Incandescent Lamps by Mr. Edison, 
read by the secretary of the Convention, and a warm. discussion 
followed, which sounded the keynote of the Convention. In the 
afternoon, W. J. Jenks, of New York, led in the discussion of the 
subject of Meters, which was followed by a paper by Mr. J. H. 
McCiemen_ reviewing the Edison patent suits. This is the main 
subject of interest to the Convention, attracted great attention, 
and stirred up a lively discussion. 

The evening session was made public, and was devoted to the 
illustration and explanation of the progress and present develop- 
ment of Edison ideas and appliances inelectricity. This wasdone 
by the throwing of views on a screen with asciopticon. Among the 
views given was one of the Grand Trunk Herald, the paper 
edited and published by the vouthful Edison; another of Menlo 
Park; photographs taken by electric light; the oldest forms of in- 
candescent carbons; Edison’s laboratory; the first carbonizing 
furnace; the original forms of the vacuum pump; Edison’s first 
electric generator, the old Edison lamp factory; several views of 
the Edison plant at Appleton, Wis.; a number of views of the 
Edison plant at Santiago, South America; THE ELECTRICAL 
WoORLD’s illustrations of the Edison Central Station in Milan, 
Italy, and of the various Edison stations in New York City: the 
fundamental Edison patents and systems of wiring. 





beg inning on the 19th. Some of the delegates are still in the city, 
but none, it is safe tu say, will be here by tc-morrow —s “ 
. C. M. 
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OFFICE OF THE ELECTRICAL WORLD } 
168-177 PoTTER BUILDING, NEW YORK, Feb. 18, 1889, 
Indurated Fibre Conduits and insulation are to be repre- 
sented at the Chicago Convention by Mr. Coleman, of the H. W. 
Johns Company, which now controls that specialty. 


Mr. E. A. Leslie has resigned from the Consolidated Subway 
Company and has accepted a position as manager of the Manhat- 
tan Electric Light Company of this city, whose work is now in an 
advanced state. 


The Electrical Accumulator Compeny.—Mr. C. A. Truex, 
of this company, has been attending the Edison Convention at Kan- 
sas City and goes thence to the other convention at Chicago. He will 
also look up the growing interests of the company in other parts of 
the West. 


The E. P. Gleason Manufacturing Company, of this 
city, will be well represented at Chicago by Mr. Gennert, who has 
now attended so many of the meetings that he is regarded as one of 
the “‘ stand-bys.” The company have been doing extremely well 
with all their fixtures and speciaities for the electrie¢ trade. 


Mr. W. H. Cole, of 502 West Fifty-third street, has been the 
consulting engineer for the Sing Sing Electric Light Company, 
which has put ina Westinghouse alternating plant of 1,500 lights- 
He is also putting in a plant for the Long Point Hotel, Seneca Lake’ 
He gives special attention to testing and expert work, having a full 
set of the most approved laboratory apparatus. 


Belting Interests.— Messrs. E. Gabel and F. W. Baugher will 
represent Charles A. Schieren & Co., 45 and 47 Ferry street, makers 
of the “‘ Electric” belt, at the Chicago convention. Mr. E. L. Burrell 
will represent the American Leather Link Belt there with a large 
exhibit, and Mr. C. A. Schieren, Jr., will attend the convention in 
the interests of leather tanning and manufacturing, for all purpeses 


The Ball Electric Light Company, of 18 Cortlandt 
street, whose fine factory recently formed the subject of 


Kansas Crry, Mo., Feb. 13, 1889.—A number of new arrivals | an interesting illustrated article in a popular style in the Scientific 


— the second day of the Convention among them being Mr. 
. Wildes of the Topeka, Kan., Edison Company and J. G. White 
of the Kearney, Neb., Company. The first topic brought to the 
attention of the delegates was that of the best methods of intro- 
ducing the light of new stations snd kindred subjects cornected 
with stations newly installed. Following this discussion the Con- 
vention took up the question of free wiring, whether it was a 
good policy and one that should be carried out invariably. The 
best methods of settling the capacity of a station were pre-ented 
and elicited a number of practical talks of great value. Oneof the 
most interesting and most valuable papers of the Convention 
was that of Prof. William D. Marks. Professor of Dynamic 
Electricity and Steam Engineering in the State University 
of Pennsylvania, and Superintending Engineer of the Edison 
Electric Light Company, of Philadelphia. Thesubject was‘ The 
Steam Engine.” He spoke of the respective merits of high press- 
ure compound and condensing engines. The paper was warmiy 
received and was given detailed attention. r. J. H. Vail fol- 
lowed with a very able paper, discussing the question of the sale 
of the electric current by tbe Edison stations, for the use of 
electric railway systems. Mr. W. J. Jevks read a paper on the 
inspection of central stations, and also one on insurance. Mr. 
Parsell, of the Sprague Elect: ic Motor Company, read a paper on 
the use and value of the electrical current for special purposes. 
This closed the papers, and, after a discussion of general subjects, 
the convention adjourned. That the convention was a success, 
the good feeling and lively conversation among the delegates 
when outside the convention door gave most 
evidence, which was _ corroborated fully and emphatically 
by the delegates themselves, who pronounced it the most success- 
ful and the most enjoyable convention ever held. All the dele- 
gates from the Edison companies reported a most gratifying 
increase in earnings: some that had not heretofore been able to 
earn a dividend having now reached tbat prosperous period, and 
with prospects for paying an increased dividend this year. From 
floating bits of conversation and ca and Jimited ‘‘ tips,” it is 
known that the great question up before the Convention was that 
of patents. The delegates agreed that the fundamental Edison 
patents were the patents, and were unable to see any possi- 
bilities of court or jury ever overthrowing .one of them. 
AH were full of the Bate decision, and claimed that as simply 
a presage of the final and overwhelming victory to be 
gained by the Edison companies. The question of what 
was the strongest point for Edison was also discussed, and on this 
there was much disagreement. The question of joining the 
National Electric Light Association was also discussed, and it was 
decided not to join. This decision met with some timid opposi- 
tion on the part of Western stations. The reason assigned for the 
refusal to unite with the National Association was that the Edison 
ideas would be seized upon by the competing companies : nd used 
to the disadvantage and great damage of the Edison companies. 
The Convention as a body and the delegates as individuals, and 
Mr. Vail, the courteous and efficient secretary, in particular, have 
asked that special mention be made of their treatment here at tbe 
hands of the Kansas City Electric Light and Power Company, 
as represepted by Mr. W. B. Grimes and Mr. E. R. Weeks, 
These two gentlemen and other representatives of the company 
have, by means of cable rides, visits tu the packing-houses, 
the leadirg banking institutions, the stock yards, trips 
over the elevated railway and toali points of interest and im- 
portance in the city and vicinity} and by visits to the theatres in 
the evening kept the whole convention amused and interested dur. 
ing every leisure moment. Among the exhibitors of supply com- 
vanies who were on hand during the Convention was Mr. James 
WV. Godfrey, the energetic general manager of the New York Ip. 
sulated Wire Company. He had on exhibition a full line of Grim- 
shaw’s patent ‘‘white core” wire and tapes. This wire is being 
placed in the big New York Life Insurance Company’s building 
now in course of construction in this city. The same wire is also 
being put in the same buildings in Omaha, Montreal and St. 
Paul. Mr. Charles R. Truex, assistant general manager of the 
Electrical Accumulator Company, of New York, and Mr. Z. 
Latshaw, representing the same company, were also here, but 
their exhibit had been here for some time prior to their arrival. 
It was the Central and sub-stations of the Inter-state Electric 
Light Company. The delegates were shown through the various 
stations, and a thorough inspection of the plant was made. Mr. 
Robert T. Coleman, representing the Indurated Fibre Company, 
of New York, was present, but made no exhibit, as was also Mr. 
George T. Manson, of the well-known Okonite Wire Company. 
Mr. F. E. Kinsman representing the Electrical Construction and 
Supply Company, of New York, had a simple lamp on exhibi- 
tion. M. E. Baird, representing the Eddy Motor Company, of 
New York, had one of his motors here and made a most gratify- 
ing success 1n the display of it, securing orders for quite a num- 
ber of taem. Upon the adjournment of the Convention the 
majority of the delegates left for their homes, but some of them 


American, find themselves heavily taxed to meet the demands for 
their dynamos and lamps for incandescent lighting. The list of 
plants that they have installed is already a long one, but the busi- 
ness of the present year bids fair to equal all that has been done up 
to date, old and well-known as the system is. 


Messrs. Woodbridge & Turner, 17 Cedar street, contractors 
and erectors of electric light plants, electric railroads, etc., have 
been installing a number of plants since their organization about 
one year ago, including the electric railroads at Salem, Mass., and 
Hartford, Conn., as well as that at Reading, Pa., illustrated by you 
last week. They were also sub-contractors on the West End Road, 
Boston. They have just closed a contract for the Sprague electric 
road at Chattanooga, Tenn., which will be one of the finest plants 
in all the South. 


Manning Vertical Boilers.—It is appropriate that I should 
call attention to the Manning vertical boilers, as manufactured by 
C. R. Vincent & Co., of 15 Cortlandt street, who have a special li- 
cense to manufacture and install these boilers, as part of their large 
business in connection with the estimation and construction of 
complete steam plants for arc and incandescent lighting and electric 
railroads. They are also selling agents for the Ball automatic high- 
speed engine, the Reynolds-Corliss engine and the Skinner engine, 


palpable | #8 well as for a general line of boilers and steam appliances. 


The Imhauser Pole Indicater.—My attention has more than 
once been arrested by the merits of the Imbhauser pole indicator, 
sold by E. Imhauser, of 206 Broadway. Some time last fall, in com- 
pany with Mr. Peter Klaus, now general manager of the Conti- 
nental Dynamo Company, I took one of these instruments into the 
sub-station of the United States LJuminating Company, on Fulton 
street. There Mr. Bennett, the superintendent, connected 
it up in a 110 volt circuit, and it immediately indicated 
the direction of the current. I have also seen the same instrument 
indicate readily on one cell of Roberts-Brevoort dry battery. The 
great advantage,of such a handy appliance to test polarity of cur- 
rent atany point ina fire alarm, district messenger, telegraph, 
annunciator, lighting or other circuit, is at once apparent—whether 
the current is on or off. The instrument, too, is portable, and does 
not bulge the vest pocket any more than an ordinary watch. 


Ornamental Lighting Fixtures.—Mr. A. T. Enos, of Oxley, 
Giddings & Enos, 224-226 Canal street, did me the kindness to show 
me last week a beautiful newel post “electrolier,” designed and made 
specially for the fine new offices of the Thomson-Houston Electric 
Company in Boston. It is a handsome column in embossed and 
répoussé work, around which coils a grim dragon coated in 
scaly armor. The head of the fabled monster is brought to 
one side of the column, and from his ugly jaws protrudes 
his forked tongue, forming the conductor for three 
incandescent lamps. At the top of the column are antique holders 
for three more lamps. The whole is finished in gold bronze and 
wrought finish, and done with the artistic taste and refinement of 
detail for which the firm is so noted. In fact, if any of your electric 
light readers are ever in New York, with leisure to be profitably 
used, I would recommend a call at the showrooms of the firm, whose 
productions I consider far superior to anything I ever saw im 
ported from Europe. 


Tarrytown Heights, N. ¥.--Mr. C. A. Benton is blithe and 
complacent over recent large orders for Edison apparatus for the 
nabobs of Tarrytown Heights. He has recently, with the assistance 
of Greenfield & Co., been wiring the new and beautiful home there 
Mr. T. C. Eastman, the millionaire dressed beef exporter. The 
house, stables, etc., have been wired for 250 lampsof16c¢c. p. with 
Habirshaw India rubber and gutta percha covered wire, porcelain 
insulators, and all the other most approved appliances of the Edison 
system. Some novel special pieces are talked of for the lawn and 
grounds. Mr. Eastman has supplemented this order by a second 
one for a complete Edison plant to go in his big abattoir, Fifty-ninth 
street and Eleventh avenue, aggregating between 500 and 600 lamps 
of 16c.p. The Gerlach plant that I spoke of last week, of 1,000 
Edison lights, was also sold by Mr. Benton, who has also, I may add 
just closed another contract at Tarrytown, where, as well as at 
Irvington, he seems to have set what may well be called the “‘elec- 
tric light fashion.” W. T. H, 
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NEW ENGLAND NOTES 


Room 8 Cook Muilding, 146 Franklin Stand 10 Congres st. | 
, > nklin 
BosTon, Feb. 18, 1889. 


Ashton Valwes.—Mr. Charles H. Buckelew, for many years in 
the employ of the U. 8S. Government as a steamboat inspector, has 
been appointed manager of the New York branch office of the Ash- 
ton Valve Company, with offices at No, 92 Liberty Street. 


The Wright Engineering Company.—Mr. Alex P. Wright, 
who has recently settled amongst usin Boston, is already doing a 
considerable amount of expert work in connection with the plan- 
ning of new electric light stations and the reconstruction of old 
ones, 

The international Telephone Company is sending to 
Caracas, Venezuela, 8S. A., anew multiple switch-board (Western 
Electric make) for use in the telephone exchange established in the 
city named about one yearago. Itis gratifying to learn that the 
exchange referred to has at the present time about one thousand 
subscribers. 


The Tropical American Telephone Company.—In ad- 
dition to supplying its sub-companies and agencies in South and 
Central America with all the requisite apparatus for conducting 
first-class telephone exchanges, the company has established, and 
is now fitting up, new exchanges at Antigua, St. Kitts, and St. 
Lucia, in the West Indies. 


Spencer Damper Regulators.—Mr. G.G. Stillman, of Bos- 
ton, the New England agent of this popular regulator, announces 
the following sales during the past three months: Auburn E. L. 
Company, Auburn, N. Y.; Naugatuck E. L. Company, Naugatuck, 
Conn.; West End St. R. R., Boston, Mass.; J. H,.Conant & Co., 
Watertown, Mass.; Stanley Manufacturing Company, Law- 
rence, Mass.; Hotel Tudor, Boston, Mass. ; Electric Light Company, 
Narragansett Pier. R. I. 


Electrics at New Bedford.— The Westinghouse Electric 
Company, through its Boston agency, has sold a 1,500-light incan- 
descent plant (alternating system) to the New Bedford (Mass.) Gas 
light Company. This first-named company is having a heavy run 
on its new meter, there being a constant demand for this valuable 
and useful device among local electric light companies using any 
alternating system. Sixteen of these were sold recently to the 
Gardiner, Mass., Electric Light Company. 


The New Storage Battery.—The Johnson Electric Supply 
Company, manufacturers of the Johnson storage battery, are now 
nicely settled in their new quarters, No.12 Mt. Washington ave- 
nue, Boston. Special machinery has been built for the manufac- 
ture of the new accumulator, which is of peculiar pattern and 
construction, yet perfectly adapted to the purposes intended. Mr. 
Geo. A. Johnson is the inventor not only of the new storage battery 
but also of the special machinery referred to. 


The Samson Open Circuit Battery.—This remarkable bat- 
tery is working its way into public favor and _ into 
general use wherever a good product of its kind is 
needed. Those who have used it in this section are highly 
pleased with the results obtained and continue their purchases. 
Manager Burnham, of the Electric Gas Lighting Company, of Bos- 
ton, who first introduced that meritorious open circuit battery in 
this country about nine months ago, says : “There are to-day nearly 
five hundred different concerns or individuals using the Samson 
battery for various purposes, and not a single complaint has yet 
been heard.” 

Personal, —Mr. H. H. Elkins has severed his connection with the 
American Electric Manufacturing Company, and is now a resident 
of Boston and engaged in experimental work on improvements in 
electrical and electric light apparatus. 

Mr. F. E. Pettingell, of the well-known Boston electrical supply 
firm, Pettingell, Andrews & Co., started on a Western trip in the 
interest of his house early last week. He will visit—among other 
cities and towns in the West—Cleveland, Detroit and Chicago. 

Mr. James P. McQuaide, secretary and treasurer of the National 
Conduit Manufacturing Company, of New York, visited the ‘‘Hub” 
on a busi: ess trip early last week. During Mr. McQuaide’s stay in 
Boston he was a guest at the rooms of the Electric Club, and a sin- 
cere welcome greeted him at every electrical establishment he 
visited. 

Rival Electric Light Com panies.—New complications have 
arisen at Dedham, Mass., in the contest for the business of electric 
lighting. The Dedham & Hyde Park Gas and Electric Light Com. 
pany, which has started a plant in Phoenix block, with exhibition 
lights hung from the building, and which has a clearer field, now 
that the attempt of the Dedham Water Company to obtain legisla- 
tive sanction to enter the business has failed, was ordered Tuesday 
afternoon to stop the running of its plant by the owners of the 
building, because the insurance companies issuing the policies 
thereupon have adjudged the arrangement of wires unsafe. The 
Dedham Electrical Company is the third that has sought the busi- 
ness, and, though yet unorganized, it is believed its promoters are 
seeking to establish it and compete for the business. The matter is 
exciting much local attention. W.LB 


PHILADELPHIA NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
31 City Trust Building, Philadelphia, Pa., Feb. 16, 1889. 

The Large Mill of Hetzel & Co., on Washington 
avenue, is to be lighted with 400 incandescent lamps. The contract 
was awarded last Wednesday, and the National Electric Light and 
Power Company were the lucky bidders. They use the Cohen 
system. 

The New Edison Central Station on Jansen street begins 
to have the appearance of a busy place. The dynamo room now has 
four 2,000-light machines in position and a like number of Arming” 
ton & Simsengines have just been set up. Professor Marks ex- 
pects to begin operations shortly and already has a force of com- 
petent men at work testing all buildings which have been wired for 
the current. 

The Masonic Temple.—There is quite a contest over the 
awarding of the contract to light the Masonic Temple, at Broad 
and Filbert streets. All the local companies and agencies were in- 
vited to bid, and on Tuesday night, when the committee met, a 
motion to return all bids was adopted and proposals were again in- 
vited. Abgut 800 lights will be placed in the building, and nothing 
but the best work is countenanced. The award will probably be 
made this week. 

Horn, Brennan & Forsythe have just completed putting in 
the fixtures for the Cincinnati Board of Trade building. Some of 
the electroliers and combination fixtures are said to be as fine as 
anything ever gotten upfor a like purpose, and the citizens of 
Porkopolis are delighted with the work. Mr. Brennan has also con- 
tracted to furnish the Chestnut Street National Bank, which has 
quarters in the new Singerly buildings on Chestnut street, with 
combination fixtures. 

The Julien Electric Company’s factory in Camden is 
turning out over 150 cells per day. Owing to their improved machin- 
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ery the work of making the plates is greatly accelerated, while the 
cost is reduced greatly. Mr. Salom, one of the resident directors, 
says that he is perfectly satisfied with the action of the battery and 
its life and efficiency, but the aim of the company is to so reduce 
the cost as to make its adoption for driving traction motors and 
doing storage work an absolute necessity. 


Messrs. Churchman & Co., chemicals, at No. 33 South 
Front street, report having a large demand for their specialty, 
chromic acid in powder, manufactured by Sullivan & Company, 
of London. They have received indorsements from eminent elec- 
tricians, who, without an exception, pronounce it the best battery 
acid they have ever used. They particularly recommend its 
strength and cleanliness. Messrs. Churchman & Co. are the sole 
agents for this acid in the United States. 


A Fire at Murray’s.—The new main building of Messrs. James 
J. Murray & Co.’s glass works was destroyed by fire early Monday 
morning. The cause was directly attributed to the bursting of a 
large pot of molten glass, which quickly ignited the woodwork and 
speedily reduced the whole structure to ashes. The loss was about 
$10,000, Mr. Murray intends to rebuild the structure immediately, 
and will resume work in ashort time. In the meanwhile all un- 
finished orders will be filled by special arrangement, and there will 
be no interference with the business. 

The Eastern State Penitentiary is to be lit throughout 
with electric lights. The plant, which is now being installed, will 
consist of three 500-light incandescent dynamos, and one 50-light arc 
machine. These are designed and manufactured by C. R. Donald 
& Co., and are self-regulating to one-half of one per cent., from a 
full load to an open circuit. About 30 are lamps will be distributed 
throughout the grounds now, and the buildings will be illuminated 


by 1,250 Sawyer-Man lamps, one being placed in each cell, con- | 


trolled by a circuit switch. Additional lamps will be placed in when 
needed. 


Messrs. Walker, Keppler & Co.,the Philadelphia agents 
of the Edison Company, have lately completed some large contracts 
for isolated plants. The most recent installation was that placed 
in the sugar refinery of Harrison, Frazier & Co., for 2,700 16 c. p. 
lights. They also wired the building. The wiring of the Repper 
building at Sixth and Minor streets was also done by this firm, who 
put 672 lamps in position, waiting for current from the Edison cen- 
tral station. One of their masterpieces, and to which Mr. Walker 
naturally never tires of referring, was the plant put in the Drexel 
building, which is certainly a model in all respects. 


Wm, Cramp, Son & Co.—It was my pleasure to be shown 
through the shipyard of Wm. Cramp, Son & Co. one day last week, 
and nothing proved of greater interest than the electrical arrange- 
ments now being placed on the future ships of war. The gunboat 
*“Yorktown,” which had her first trial trip last week, was fitted up 
temporarily with a 200 light Edison dynamo and a small high-speed 
engine. This vessel is in the hands of the United Edison Company, 
which has contracted to place two 150 light machines and an Arming- 
ton & Sims engine on board. The vessel has been wired throughout 
by the same company represented by Mr. F. Craig. The remaining 
gunboats and also those now being built at Chester, Pa., will be 
furnished with electric lights plants by the United Edison Com- 
pany. The work is officially inspected by Lieut. S. Veeder, who 
was recently detailed for this duty by Secretay Whitney. E. F. C. 








WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, Feb. 16, 1889. 
The Pumpelly Storage-Battery Company are putting a 
new battery on the market, and have just opened with elegant 
oftices on La Salle street, Chicago, under Grand Pacific Hotel. 


Elgin, 111.—The city of Elgin has just purchased for its use the 
Van Depoele plant formerly operated by the Elgin Electric Light 
Company, of which Mr. Geo. Bowen was the chief stockholder. It 
is understood that the tower mast system will beretained and im- 
provements made. 


The Southern Electrical Supply Company has been or- 
ganized in St. Louis under auspicious circumstances and with the 
best wishes of friends. The new company carry a complete stock 
of everything desirable in the line of electrical supplies. They are 
agents of the Okonite wires and cables, the demand for which has 
grown to enormous proportions. Walter C. McKinlock, formerly 
with the Central Electric Company, is the secretary of the new firm. 


Truxillo, Honduras, Central America.—The Guyape 
Mining Company, of Truxillo, Honduras, has just purchased of the 
Van Depoele Electric Manufacturing Company a number of arc and 
incandescent machines for use in their mines. The machines are to 
be made in sections, each section not to exceed 125 lbs. in weight. 
They are so constructed to enable them to be transported across the 
mountains on “ burro trains.” 


The Baxter Motor in the West.—The application of the 
motor in the West is rapidly gaining ground. The progress made 
in Chicago alone is most satisfactory, when it is considered that it is 
only about a year since fhe first motor was introduced for driving 
machinery. The honor, I learn, of turning the current on to the first 
motor to be used for running general machinery is due to Mr. W. 
W. Monroe, the Western Manager of the Baxter Company. This 
machinery consisted of five Gordon printing-presses and a cutter. 
Since that time many other printers have employed the motor for 
the same purpose. 


Ineandescent and Are Light Switches.—I learn that the 
Central Electric Company have just arranged for the important ex- 
clusive agency of the Cleveland incandescent and arc light 
switches. Their territory covers everything west of the Missis- 
sippi River and the states of Illinois, Michigan, Wisconsin, and 
Minnesota. The company also have the agency of the Manson tape 
made by the Okonite Company. The tape is put up in boxes and is 
made both in white and black. It is needless to say that it is fully 
up to the standard of that company’s well known products. 


Heisler on the Pacific Coast.—The Heisler Electric Light 
Company, of St. Loui:, writes as follows: ‘‘ The Heisler system on 
the Pacific Coast, at Portland, Ore., has made a glorious fight with 
the gas company of that city and obtained the contract for 125 30- 
c. p. street lamps. The circuits are twelve miles in length, using 
No. 8 B. & S. American gauge weatherproof wire, and it has been 
stated by local papers that the lights are very satisfactory to the 
council and citizens. The plant and circuits will be enlarged and 
extended by Mr. H. A. Hogue, proprietor of the central station, so 
as to enable him to furnish commercial and private house lighting. 
This makes six large central station plants of the Heisler system on 
the Pacific Coast, most of them furnishing street, commercial and 
private house lighting from one central station plant on very ex- 
tended circuits.” 


Kearney, Neb.—The Western Engineering Company, formerly 
of Lincoln, Neb., removed to Kearney some time since. The change 
was made to gain larger facilities in transacting the business of the 
company, which is rapidly increasing. With the change of location 
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the company has added largely toits paid-up capital, so that it is 
now in good shape to handle business in the future. The company 
has recently started isolated incandescent plants at the County Court 
House, St. Joseph, Mo.; Institution for Deaf and Dumb, at Council 
Bluffs, Iowa; mill of Lincoln Paper Company, Lincoln, Neb., all of 
the Mather system. They have also started central stations at Red 
Cloud’and Beatrice, Neb. At the latter place a 650 light plant was 
installed and payments received within a month from the signing of 
the contract. At Council Bluffs, lowa, the company is now at work 
on a 2,000 light Westinghouse plant which will soon be running. The 
company is also putting in a clay tramway, Sprague system, for the 
Kearney Brick Company, Kearney, Neb. 


The New Sperry Catalogue.—I am indebted to the Sperry 
Electric Company, Chicago, for a copy of their new catalogue, 
which is both handsome and readable. It is somewhat unique in 
design and of convenient size for the pocket. In it are set forth 
some of the claims made for the superiority of the Sperry appara- 
tus, and it contains strong testimonials from among a large number 
of the patrons of the system. There is something of a radical de- 
parture in the circular from the usual printed matter generally cir- 
culated, that assures for it a welcome reception, inasmuch as con- 
siderable data is given for the benefit of the prospective purchaser 
relative to the cost of his circuit if he contemplates constructing it 
himself. One page of the circular contains a list of the tools re- 
quired in constructing a circuit, with cost of the same. On another 
is found the quantity and cost of material and supplies required in 
installing a five-mile circuit having 20 lamps for commercial pur- 
poses, and 20 for city lighting; while a third page is filled with hints 
regarding the construction work and estimates on the same. 


How Rawhide Dynamo Belting is Made.—It is interest. 
ing to note the progress in every line of manufacture. In no branch 
is the development probably more marked or complete than in the 
electrical field. The lamp and dynamo of to-day are finished products 
compared with those of a short time ago, and still the improvement 
goeson. The successful operation of every electrical plant is de- 
pendent upon its equipment throughout. To have the desired effi- 
ciency and economy it is all important that not only the electrical 
but the non-electrical apparatus be of the best material and work- 
manship, and constructed with special reference to the work to be 
done. The engine, the belt, the furnace and the boilers each have 
special claims for consideration as to their size, capacity and dur- 
ability. In the manufacture of the apparatus mentioned it is en- 
couraging to note the efforts at present being put forth by the manu- 
facturers to place on the market the best goods that experience can 
produce. While among this class of manufactured articles, a large 
number could be mentioned, the little space I may devote at this 
time to the subject of the manufacture of belting for dynamo pur- 
poses, will I trust, be found of interest to your readers. 

The Chicago Rawhide Manufacturing Company, of this city, en- 
joy the distinction of being the only manufacturers of rawhide goods 
in the country. Their factory, located on Ohio street, is a large com- 
modious five story building occupying 50 = 100 feet ground space, 
and was established eleven years ago, its products being at present 
found in nearly every country on the globe. 

Your correspondent, availing himself of a courteous invitation 
from the genial secretary and treasurer of the company, W. H. 
Preble, was recently given an opportunity of inspecting the factory 
and methods employed in the manufacture of these goods. From 
the offices, which are located on the first floor, I was first shown 
to the basement by Mr. Preble, where it was explained all the 
“wet work ” is done. Here the hides are received in their raw state, 
being selected before reaching the factory with special reference to 
thickness, and exclusively from steer hides—all natives, which are 
claimed to be superior to any other class of hides, those 
of cows being excluded entirely. The entire basement is 
devoted to the preparation of the hides to be used for belting, 
there being some ten patents employed in the different processes 
to which the hides are subjected before the belt is turned 
out in its finished state. The detail of these processes, of course, 
are known only to the manufacturer, but I gathered this much, 
that the hides are as nearly natural as can be got, no lime or acid 
being employed in any way toinjure the hide. After being treated 
in this way, the hides are then taken to the top floor, which is used 
entirely for drying purposes. Here they are permitted to dry, still 
retaining their natural color, after which they are made into leather 
by purely mechanical methods. As soon as sufficiently dry, the 
hide is moistened, then stretched and the “stuffing” worked into 
it, the object of these manipulations being to preserve the leather 
and at the same time render it soft and pliable. The stuffing used, 
I may say, is composed of neat’s foot oil and such substances as are 
natural to the hide. After this, the hide is cut up and finished for 
belting, the ‘‘ butt” being the only part used for this purpose. This 
“butt,” Imay explain, is the portion left after cutting off the 
shoulder and belly. In the manufacture of dynamo belts it was ex- 
plained that the “ butt” is cut 6 inches shorter than in the ordinary 
manufacture, which is equal to ten per cent. in the value of the 
belt. From the drying room the butt is taken to the floor 
below where it is cut up with reference tolength and then subjected 
to a process by means of which the stretch is taken out; after which 
it is again cut into the width required for the belt and again 
stretched; then trimmed by a special machine in order to make the 
sides entirely straight. By this time the stretch is pretty thoroughly 
taken out, though leaving sufficient elasticity. The ends of the 
pieces are then prepared for putting together by a machine for that 
purpose, being finished by a hand process. After this the pieces are 
thoroughly dried and then selected again, after which they are put 
together and cemented under heavy pressure, some six presses being 
employed on this floor for that purpose. The single belts made 
here are all sewed with rawhide thongs, being, I am told, the only 
single belt made in this way by a manufacturer. By sewing in this 
way it is claimed that the belt is rendered better adapted for run- 
ning over swift turning pulleys. The belt then goes through a roll- 
ing machine and is stretched again, by means of which itis put 
under more strain than is ever required in actual service, the object 
being to thoroughly test it; after which it is trimmed and finished. 
The double belt is made in much the same way, it being either 
sewed or riveted. The special dynamo belt, which Mr. Preble ex- 
plained is a product of much study and experiment on the part of 
the firm, is made just like the double belt, except that it is not sewed 
or riveted and is made endless. Its claims for superior excellence 
are in its extreme pliability, and having, it is said, greater adhesive 
qualities than other materials used for belting purposes by one-third 
in the same width of belt. It can be washed also with soap and 
water without injury, and has great strength, pains being taken in 
every way to make it so that it will run straight and smooth. Great 
life is also claimed for it, there being belting, I am told, in operation 
at the present time which has been running for the past nine years, 
the leather being practicably indestructible with proper care. On 
this floor, also, the portions of leather not used in the flat belt are 
made up into other goods. The round rope belt, which is coming 
into use so extensively for power transmission, is manufactured. I 
was shown in process of construction for the new factory 
of the Western’ Electric Company in New York two 
round belts 144 inchesin diameter, each 440 feet long, and two 1- 
inch belts, each being 940 feet long. Great efficiency is claimed for 
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this method of power transmission and the rawhide belt seems to 
‘fill the bill” in every particular. A portion of the first floor, on 
which are also located the offices, is devoted to the manufacture of 
a variety of things, among which I may mention that of rawhide 
blocks, which are used extensively for the manufacture of gearing 
for electric street railways. These gearings are said to be more 
durable than steel and are noiseless. Here also the small round 
twist belts are made, some of which are as small as 1-32 of an inch in 
diameter, and are used for running small machines, the strength 
being very great. These belts are also well adapted for telephone” 
magneto purposes. Skilled artisans,I may say, are employed in 
every department, and the output of goods from the entire factory 
is, I learn, in excess of any previous year. Just now the demand 
for dynamo belting is very active, and an increase in the working 
force it is thought will soon be necessary. E. L. P. 


MILWAUKEE, Wis., Feb. 13, 1889. 
Wauwatosa, Wis.—The electric light plant in the village of 
Wauwatosa, but recently completed, was totally destroyed by fire 
last Monday night, together with coal-sheds and adjoining out 
buildings. The loss is upwards of $11,000, insured. 


Wausau, Wis.—The Electric Light system, placed in the ex- 
tensive mills and factory of Curtis Bros. & Co. by the United 
States Electric Light Company, was tested to-day, and proved en- 
tirely satisfactory. Two hundred lamps light the factory, glazing 
department, salesroom and offices. 


The Telephone.—At the annual meeting of the Wisconsin 
Telephone Company, held in this city, H. C. Payne was elected 
president, to succeed Prof. C. H. Haskins, whois now a resident of 
New York City. George Albee, of Chicago, was elected a director. 
Frank E. Parker continues to hold the office of State Superintend- 
ent. During the year past, the company has built 329 miles of new 
line. Extensive building is to be done the ensuing year. 





THE TELEGRAPH. 
Telegraphy in Canada.—Mr. Denison, one of the supporters 
of the present administration in the Dominion, moved last week, in 
the House of Commons at Ottawa, for a select committee to inquire 


into the desirability of government purchase of the telegraphs, but 
the motion was withdrawn. 


THE TELEPHONE. 

Pan-Electric Ledgers.—The court in Washington has ordered 
in the suit of J. H. Rogers against his associates in the Pan-Electric 
Company for an accounting and restoration of property, that if the 
missing books of the company are not produced by Feb. 14 a com- 


mission shall go to Memphis to see if they are in the possession of 
Col. Casey Young there. 


The Hamilton Telephone Bill, by means of which it is pro- 
posed to reduce rates in New York State, is now in the hands of the 
Assembly Committee on General Laws, before whom the various 
companies affected have appeared to present the case against such 
legislation. In the opinion of the protestants, the passage of the 
law meant the withdrawal of telephone service from the city and 
State of New York. 














THE ELECTRIC LIGHT. 


Hamilton, O., is calling for bids on city lighting. 

Mauch Chunk, Pa.,, is, it is said, to put in a plant. 

Mt. Sterling, Ky., is to have a plant put in at an early date. 

Easton, Md.—The Easton Gas Company is to add an electric 
light plant. 

Sycamore, Ill., is subscribing to the stock of a local electric 
light company. 

Seymour, Conn., where Day’s Kerite factory is situated, will 
put in electric lights. 

Mobile, Ala.—Mr. A. 8. Lyons will buy an incandescent plant 
of from 30 to 60 lights. 

Atlanta, Ga.—The local electric light company has just de- 
clared a dividend of 7 per cent. 

Oneida, N. Y., has voted to raise $3,000 for electric lighting by 
a popular vote of 267 out of 317. 

South Chester, Pa., is considering proposals for electric lightt- 
ing from the Westinghouse Company. ~ 

Hulmeville, Eden and Langhorne, Pa., are to have a 
plant, for which $13,000 has already been subscribed. 

St. Charles, Mo., has decided to adopt electricity for street 
lighting, and will shortly be in the field for making a contract. 

Bowling Green, O., has a proposition under consideration 
from H. H. Hogue, of Fostoria, to furnish a plant of 30 ares of 2,000 
c. p. at $100 per lamp. 

Huntington, W. Va., is making a contract with the Hunting- 
ton Electric Lighting Company at $3,500 per year and $50 for every 
additional lamp, full 2,000 ¢. p. 

Camden, Me.—It is proposed by J. Knight, J. D. Knight and 
others to incorporate the Camden and Rockport Electric Light Com- 
pany, with a capital stock of $12,000. 

Baton Rouge, La.-—The Electric Light Company of New Or- 
leans has secured the contract for lighting Baton Rouge with 20 are 
lights of 2,000 c. p., at $1,800 a year for three years. 

New Orleans, La.—The payment to the Louisiana Electric 
Light and Power Company, which usesthe Fort Wayne Jenney 
system, for lighting the streets, is $140,180 for the current year. 

The American Street Lighting Company, of Chicago, 
has been formed with a capital stock of $300,000, for street lighting 
and manufacturing; incorporators, E. W. Cook, H. Keeler and L. O. 
Gilliland. 


Conshohocken, Pa., having a report of tests made by Mr. 
Carl Hering on the subject, insists that the Conshohocken Electric 
Light Company shall keep its street incandescents up to the 25 con- 
tract candle power. 

Oskaloosa, Ia.—The Oskaloosa Gas and Electric Light Com- 
pany has been formed, and has bought out the local gas company. 
The capital stock is $75,000. The directors are W. McDonald, C. P. 
Searle and J. H. Graham. 


The Electrical Engineering and Construction Com- 
pany, of Chicago, has been formed with a capital stock of $600,000 
by M. E. Willard, D. Brinkman and A. A. Bliss, for the manufac- 
ture, sale, installation and operation of electric light and power 
plants. 


Baltimore, Md.—The Charles Munson Belting Company, of 
South Canal Street, Chicago, have just completed a mammoth 3- 
ply leather beit weighing over 1,200 pounds and designed to run the 


Brush electric light station at Baltimore, Md. This belt is 40 inches 
in width. 


Independence, Mio.—Mr. C. H. Malin, of Fort Scott, with 
other capitalists, has bought out the Independence Gas, Water and 
Electric Light companies. The electric light plant is to be moved 
and improved. 


Superior, Wis.—The Superior and Duluth Electric Company 
of Superior, Wis., has mortgaged its plant, etc., to the Central 
Trust Company of New York, as trustee, to secure an issue of 1,000 
bonds at $100 each. The money is to be used in extending and im- 
proving the plant. 


Lowell, Mass.—At a meeting of the stockholders of the Middle. 
sex Electric Light Company, at Portland, Me., last week, it was 
voted unanimously to instruct the directors to apply fora charter 
under the laws of the State of Massachusetts. There were eight 
thousand of the thirteen thousand shares represented at the meet- 
ing. No other business was transacted. The annual meeting is to 
be held in June. 


Chico, Cal,—The Chico Gas Company have erected a new 
brick building in which to place their electric and steam outfit, and 
have made arrangements with Mr. W. C. Clark, the Pacific Coast 
agent, to furnish them with a Waterhouse plant for both are and 
incandescent lighting, and for a Ball é¢ngine 12 x 12. Mr. G. W. 
Dorn is the superintendent, Mr. W. J. Costar secretary, and Mr. J. 
Day engineer. 


Detroit, Mich.—Mr. Fred H. Whipple reports that at a meet- 
ing of the Detroit Board of Aldermen last week, the city charter 
was amended so as to allow the city to purchase the electric light 
plant over which he was figuring for them about a year or so ago. 
They have now to go to the Legislature to get the action sanctioned: 
This plant will be one of the largest in the country, and its cost is 
estimated to reach over $400,000. 


Electric Light Building for Jersey City.—The Jersey 
City Electric Light Company purchased ground in Jersey City, near 
the hill, at Wayne and Montgomery streets, yesterday, and they 
will build a two-story building, 200 by 150 feet. When it is com. 
pleted the company’s lines will be extended and private residences 
will be lighted with incandescent lights. The new building is to be 
of brick. Work will be begun at once. 


Electric Light Litigation.—A special dispatch from Pitts- 
burgh, Pa., of Feb. 9, says: In the United States Circuit to-day the 
Consolidated Electric Light Company made a motion for a hearing 
jn the suit against the McKeesport (Edison) Light Company upon 
the Sawyer-Man fibrous carbon patent, the testimony in which has 
been closed in the United States Circuit Court. The court con- 
tinued the motion of the Consolidated Company until next Satur- 
day, and permitted the Edison Company to serve a motion for delay 
to be heard at the same time as the complainant’s motion for an 
early hearing. 


Madison, Wis.—The Madison Electric Company’s franchise 
was granted last April. It has a Thomson-Houston arc machine, 
and is operating 40 street lights of 1,200 c. p. till 12 o’clock at $90 per 
year, and 60 commercial lights at $7 till 10 o’clock and $8 till12. It 
is also using an 800-light incandescent machine of the Fort Wayne 
Jenney system, and is now running over 300 of the lights. Forty-five 
thousand dollars has been invested in the plant, which also includes 
two Ide engines of 70 and 100 h. p. and two 100 h. p. boilers from the 
Phoenix Iron Works, Meadville, Pa. Mr. G. W. Gilman is the secre- 
tary and treasurer. 


Mount Morris Station, New York.—Altogether one of the 
finest of the new electric light stationsin New York City is that now 
being completed for the Mount Morris Electric Light Company by 
the Hill Clutch Works, on Greenwich and Van Dam streets. The 
equipment throughout is the best, and will now include 400 feet of 
24-inch three-ply leather belting for main driving belts. The order 
for this large quantity was secured last week by Mr. J. H. Shay, of 
the Charles Munson Belting Company, of Chicago. Although the 
facilities of the belting company are already overtaxed, the belts 
will shortly be delivered, and Mr. Shay promises that they will be 
foremost among the attractive features of a new station that is 
intended in every way to illustrate the latest advances in central 
station construction and equipment. 


Standard Underground Cables.—The cables now supplying 
current to the electric lights in Hoosac Tunnel were made by the 
Standard Underground Cable Company,and they are the first circuits 
which have been successfully maintained in the tunnel, although 
previous attempts were made with line wire and also with under- 
ground cables of other make, but all proved to be failures until 
these were used. Orders are coming in ata rate far exceeding ex- 
pectations, both for Standard weatherproof line wire and for lead- 
covered cables, and particularly electric light cables. Of the line 
wire (which is a comparatively new departure), they are now ship- 
ping at the rate of three to five tons per day, and are unable to 
keep up with the orders, but are arranging to run their line wire 
department day and night. Of cable orders we might instance a 
large order from the Electrical Bureau of Philadelphia, No. 6 B. W. 
G. with 6-32 insulation, the lead cover being provided with satu- 
rated fibre to prevent chemical action on the lead; also an order for 
No. 6B. & S. G. electric light cable from Detroit, and a large order 
for No. 4 B. & S. G. electric light cable, also protected by saturated 
braid, for use in New York subways, by the Manhattan Electric 
Light Company. 


APPLICATIONS OF POWER. 


Sterling, Tll.—It is said that the new electric road will be 
running in six months. 

Bucksport, Me.—The cloth factory of Westcott & Grindle is to 
be run by electric power. 

Camden, N. J.—It is now proposed to extend the new Sprague 
road for Camden to Palmyra and Riverton. 

The Wooley Electric Company has established itself at 
Cambridge, O., to make sewing machines with an electric motor at- 
tachment. 


Pittsfield, Mass.—The Pittsfield Carriage Company has been 
putting in electric motors to run its factory. Motors are already in 
use in the same busy town for manufacturing purposes. 


Auburn, Me.—The Ara Cushman Co,, Auburn, Me., which some 
time since had inscalled in its shoe factory a 15-horse power electric 
motor, has just added another of 10-horse, so satisfactory was the 
working of the first machine. 

Electricity fur the Navy.—The House Committee on Naval 
Affairs has under consideration a bill appropriating $150,000, to be 
expended by the Secretary of the Navy in testing the efficiency of 
electrical power as applied to marine architecture. 


Fort Worth, ‘Tex.—The new electric road for Fort Worth is to 
be of the Fisher-Rae system, and to be built by the Detroit Elec- 
trical Works. It will use overhead wires. It will have 104 miles 
of track, and will start with 10 cars by May. The cost is put at 
about $60,000. It will be the first electrical road in Texas, and the 
whole State is taking a lively interest in it, 
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Harnessing the Rhine.—An attempt is being made at Zurich 
and Basle to raise a sum of £400,000 for the formation of a company 
with the object of “ harnessing” the Rhine. It is proposed to con- 
struct a canal 24% miles long, and the water power which would thus 
be made available is estimated at 35,000 h. p. This would be dis- 
tributed to different manufactories by electrical transmission. 


‘*Turn On the Juice,” is the phrase used by the men on the 
electric road in Boston for starting the cars. A very interesting 
description of the electric drivers, with a portrait group of 14 of 
them, is given by the Boston Herald, and they are evidently a fine 
set of men. They are unanimous in their praise of the new system. 
The conductors also like it, although they have a new duty in keep- 
ing an eye on the trolley. 


Mt. Desert, Me.—It is stated that the Mt. Desert & Eastern 
Shore Land Company have granted the right of way to an electric 
railroad company, which wilruna line six or eight miles long on their 
property, greatly enhancing the value thereof. The bonds, it is 
understood, have been successfully placed, and if all goes well the 
road will be in full operation next season. This, with many other 
contemplated improvements, will make the locality a very desirable 
summer resort. 


Kearney, Neb.—A special dispatch of Jan. 29 from Kearney 
says: Articles of incorporation were filed to-day for the Kearney 
Electric Railway Company. The incorporators are: G. W. Frank, 
H. D. Watson, John J. Bartlett, George A. Sherwood, R. L. Spencer, 
D. C. Jackson and C. M. Rice. Officers: George W. Frank, presi- 
dent; H. D. Watson, vice-president; George R. Sherwood, treasurer ; 
C. M. Rice, secretary. The capital stock is $100,000, This road is to 
be built at once of standard gauge heavy rails, the cars to be light- 
ed by electricity, and first-class in every respect. The road is to be 
a belt line. It will connect the Midway Hotel with the hotel on the 
lakes, the cars running between the two every twelve minutes. 
Connection will also be made with the Union Pacific and B. & M. 
railways. 





PERSONALS, 


Mr. E. H. Goff will, it is stated, establish a commercial journal 
to develop trade between this country and Latin America..- 


Mr. Gibson, the New York passenger agent of the Guion steam- 
ship line, “expects to see electricity entirely used to run steam- 
ships.” ; 

Mr..Elmer G. Willyoung, representing James W. Queen & 
Co.,of Philadelphia, has been in New York for that concern the 
past week. 


Mr. W. H. Allen, who has been acting as special agent for the 
Hartford Steam Boiler Inspection and Insurance Company, has 
been made assistant manager of the Northeastern department. 


Prof. H. A. Kowland is to deliver an address on ‘“ Modern 
Views with respect to Electric Currents” at Johns Hopkins Uni- 
versity, Baltimore, Md., on Commemoration Day, Friday, Feb, 22, 
1889. 

Mr. David M. Stone, the veteran editor of the New York 
Journal of Commerce, in speaking in that paper of the explosion in 
an electrical subway in Pearl street, says it is due toa gas leak 
that he has been complaining of for forty years. 


Mr. D. M. Steward, of the D. M. Steward Manufacturing 
Company, of Chattanooga, Tenn., was in New York during last 
week,en route to the Chicago convention. Since the removal of 
the company from Cincinnati to Chattanooga, he reports, the busi- 
ness of the company in the manufacture of lava insulators, etc., has 
increased many fold. 


Mr. E. N. Dickerson, counsel in this city for the American 
Bell Telephone Company, denies the reports as to a proposed inten- 
tion of that company to compete for business with the Western 
Union Company. At the same time he admits that the long-distance 
service is being very rapidly pushed, although it does not include 
“written messages.” 

Mr. J. H. Shay, representing the Charles Munson Belting Com- 
pany, of Chieago, has again been compelled to make a flying trip 
East, in consequence of the tremendous development of the business 
of the concern in this section in connection with electric light and 
power plant. Mr. Shay has recently taken some of the largest orders 
ever given east of Chicago for central station work, and sees even 
larger ones ahead. 


Mr. H. M. Byllesby, owing to the heavy pressure of work in 
connection with the Westinghouse business at Pittsburgh head- 
quarters, has been compelled to resign his position as general 
mapager of the Sawyer-Man Company. Mr. P. H. Alexander has 
been promoted to the general managership, and has fairly earned 
the post by the unparalleled results he has achieved in the active 
conduct of the business, as cited in the annual report just presented 
by Mr. Westinghouse. 


Mr. Walter C. Wonham, manager of the Eastern office of the 
Hill Clutch Works, reports that the business is constantly increas- 
ing, and that they have recently booked orders for their clutch pul- 
leys and couplings and power transmission machinery from the fol- 
lowing points: Dolgeville, N. Y.; Buffalo, N. Y.; New Brunswick, 
N. J.; Boonton, N. J.; Wilmington, Del.; Newark, N. J.; Schenec- 
tady, N. Y.; Boston, Troy, Peabody, Mass.; Lawrence, Mass.; 
Ocean Grove, N. J.; Baltimore, Md.; Baldwinsville, N. Y.; Albany, 
N. Y., and have also booked orders from the Lehigh Valley Railroad 
Company, F. W. Ehrsam, the Palmer Manufacturing Company, the 
Gardiner Electric Light Company, Fitchburg Steam Engine Com- 
pany, the Narragansett Electric Light Company, the Robinson-Fos- 
ter Electric Railway Motor Company, the Derby Gas Company, 
Hewes & Phillips Iron Works, Cooke & Co. and Benjamin East- 
wood. 








MISCELLANEOUS NOTES, 
Westbrook, Me.—SsS. D. Warren & Co. are experimenting with 
electric bleaching. 
Ohio is likely to have executions by electricity, the bill for that 


purpose having passed the State Senate. Missouri now proposes 
also to adopt electricity. 


St. Louis.—The St. Louis Merchant, Miller and Manufacturer 
advocates the holding of an electrical exposition in that city, and 
** hopes the board of directors of the St. Louis Exposition will take 
the same into consideration.” 


Electric Sugar.—It may interest any one who holds stock 
of the Electric Sugar Refining Company to know that in 1848 
a patent was granted to Mr. Clement for “‘ the rarification of sugar 
by electricity.” There is, however, no data as to the fortune Mr- 
Clement accumulated by his invention. 

An Electrical Bomance.—The most interesting of all the 
novels called forth by modern researches among the unknown 
powers is *‘ A Romance of Two Worlds,” by Miss Marie Corelli. In 
this story electricity is the occult power, which, in the hands of a 
learned Italian, frees the soul and enables it to promenade among 
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the stars. The rare merit of the book is that improbability is not 
only made to wear the semblance of probability, but the style of the 
book is elevated and refined, and the characters are finely sustained. 
—N. Y. Sun. 


Not Struck by Thunder,.—A lady teacher who tells the story 
was in the habit of giving her small pupils talks on various topics, 
scientific, historical, or general, and then calling on some one of 
them at a subsequent time to give her the story as she told it to 
them. One day the State Superintendent came in, and among other 
classes called was the class of little fellows to whom she had been 
giving these talks. She had but recently given them the story of 
the capture of Quebec, and, as they had all seemed to be much inter- 
ested, she concluded to have one of the little ones give her the 
story. So one of them began telling all about the situation and how 
the English had stealthily scaled the Heights of Abraham. “‘ And,” 
said he, ‘when the French saw what had been done they were 
struck by lightning.” “Struck by lightning ?” exclaimed the amazed 
teacher. “Yes, marm,” said he, “you told us that they were 
struck by thunder. But then you know you told us one day that 
thunder never struck anybody. So we concluded you made.a mis- 
take and meant they were struck by lightning.” She had told them 

-that the French were thunderstruck.—Chicago Advance. 
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- BUSINESS NOTICES. 


The Canton Steam Pump Company, of Canton, Ohio, 
shipped in one day recently 117 pumps. This shipment included 
pumps for nearly all parts of the globe. 

The Okonite Company advertise their well-known insulated 
wire specialties in this issue in a page which furnishes an excellent 
idea of some of their large manufacturing facilities. 


Cc. R. Vincent & Co., of 15 Cortlandt street, New York, call 
special attention in this issue to the Manning vertical Doilers which 
they make and sell, and which are warmly recommended for elec- 
tric light plants. 


A Souvenir.— We are in receipt of a very handsome “souvenir” 
from E. P. Bullard, 72 Warren street, manufacturer of machinist’s 
tools, cold rolled shafting, pulleys, hangers, etc. It makes a con- 
venient reference for dynamo and motor builders, and for con- 
structors of all classes of electrical machinery. 

Patterson, Jordan & Gottfried, 146-150 Centre street 
carry a complete stock of brass and iron machine and wood screws, 
cap and set screws, all kinds of bolts, taps, files, twist drills, brass 


and rubber tubing, brush copper, rod and sheet copper, brass rod, 
sheet German silver, sheet brass, machinery, tools, hardware, etc. 
Electric motor supplies. 


Crowdus Batteries.— Although the Crowdus batteries made 
by the Electric Fare Box Company have been offered on the mar- 
ket for a short time only, they are growing very popular, which 
speaks much for their merits. This company will have an exhibit 
of their goods at the Chicago convention under the management of 
the Knapp Electrical Works. 


The Curtis Regulator Company, of Boston, Mass., are in 
receipt of a letter from the Bagley & Sewall Company, Watertown, 
N. Y., in which they state: “‘ We are perfectly satisfied with the 
water pressure reducing valves furnished by you, and intend to 
continue their use. We tried a number of others, and are satisfied 
that your’s are the best for our purpose.” 


M. Henry D. Mall, formerly of the Railway Telegraph Com- 
pany, has recently become connected with the Empire Electric 
Company, 15 Dey street, of this city. Mr. Hall would be pleased to 
hear from any of his old friends needing electrical supplies of any 
description. He says “that the Empire Company cannot be beat 
for quality of goods or prices,” and that “‘ their manufacturing fa- 
cilities are A No. 1.” 








PATENTS ISSUED FEBRUARY 12, 1889. 


397,489. Method of Protecting the Negative Plates of 
Electric Batteries; Francis J. Clamer and Joseph G. Hendrick- 
son, of Philadelphia, Pa. Application filed June 23,.1888. The 
negative plate of the battery is coated with lead. 


397,492. Brush for Electric Generators; Rudolf 
Bickemeyer, Yonkers, New York. Application filed Oct. 17, 1888, 
The plate or brush spring is provided with a set or series of pe 
jecting carbon blocks which are arranged in a line and are slightly 
separated from each other for affording a free circulation of air 
not only between the brush plate and the revolving conductor, 
but also between each of the carbon blocks. See illustration. 


397,526. Galvanic Battery ; C. M. Thompson, Brooklyn, N. 
Y. Application filed Oct. 7, 1887. A galvanic batcery, the electro- 
positive electrode of which is immersed in a golution of a suit- 
able chloride, preferably chloride of magnesium, for an exciting 
fluid, and the electro-negative electrode of which is immegsed in a 
solution of chromic acid with sulphuric ond. pretecably a solu- 
tion containing twenty per cent. of crystalli chromic acid in 
fifty per cent. of water, With thirty per cent. of sulphuric acid to 
diminish the internal resistance and act gradually to decompose 
the chloride and release chlorine to unite with the zinc for a depo- 


larizing agent. 


* $07,538... Electric Meter; H. H. Cutler, Newton, Mass. Ap- 
lication filed June 25, 1888. The device employed for measuring 
he quantity.of current consists, essentially, of two wires sub- 
stantially similar to one another in diameter, length and material, 
and subjected to equal tension in the direction of their length, one 
only of which wires is traversed by the current to be measured, 
and is thus heated and caused to expand by the current flowing 
through it, the amount of said expansion var ng with the amount 
of the current. The said wires are connec with a pivoted yoke 
or lever provided with a pointer, which yoke is caused to rock on 
its pivot, producing a movement of the pointer as the length of 
one wire relative to the other changes. 


(1) 397,550. (2) 397,857. (1) Dynamo-Electric Machine; 
2) Apparatus for Heating Cars b moesateteys R. M. 
unter, Philadelphia, Pa. Applications filed July 14, 1888, and 
Jan. 12, 1887. 1. In carrying out the invention so far as it relates 
to the armature, itis made of the Gramme type and elongated. 
Inside of it is placed a second ring with coils to form an internal 
field, and this latter ring may be wound like a Gramme or drum 








397,492. BRUSH FOR ELECTRIC GENERATORS, 


armature. -Both of these rings are secured to the same frame 
and revolve together as an integral piece of apparatus. The op- 
eration is such that as the armature and internal field coils ra; 
tate their poles shift also and the internal field magnetizes the 
internal wire of the armature and greatly increases its induct- 
ive effect and enables heavier cores to be used. 2. An electrically 
propelled vehicle, an electric motor to propel said vehicle, an 
electric heater to heat said vehicle, a source of electric energy, 
and electric circuits including said motor and heater in multiple 
arc connection. 


397,553. Electric Coupling for Railway Train Signal- 
in W..C, Johnston, Jr., Lynn, Mass Application filed March 
5, * This coupling consists of a shell or case and a flanged 
tubular section of flexible material for inclosing the wires <A 
screw cap is provided for securing the tubular section to the 
casing. 

(1) 397,557. (2) 397,729. (1) Secondary Battery Plate; 
2) Automatic Switch for Electric Are Lome 
Sdward R. Knowles, Brooklyn, New York, Assignor to the Mutua 

Electric Manufacturing Company of New York. Applications filed 
respectively Oct. 29, 1888, and Sept. 24, 1885. (1). The plate is made of 
two separate castings riveted together. Upon one of the castings 
the fastening rivets are cast together with side lugs for supporting 
the acent plates. The other casting with holes to receive the riv- 
ets and with s to support the plate as also the connecting lug at 
the top. The lugs on the alternate plates face in opposite direc- 
tions and a crogs-bar is inserted between them so that one series of 
plates is supported by the other. The cross-bar together with a sepa- 
rating comb form important parts of the invention. They are made 
of soft flexible ame yt material. The cross-bars have annular 
flanges which prevent side movement of the plates. See illustra- 
tion. 2. This invention relates to a de vice for use in multiple car- 
bon electric are lamps for the purpose of automatically switching 
the current from one pair of carbons, when consumed, to the next, 
so that a lamp can be kept burning for a long period of time. 


397,607. 397,608. Electrode for Secondary Batteries; 

L. Paget, New York, N. Y., Assignor to the Macraeon Storage Bat- 
tery Co., of same place .Applications filed Oct. 23 and Nov. 3, 1888, 
The object of these inventions is to produce the active material 
and a support or grid during one and the same operation. It con- 
sists in fusing a metallic substance which possesses electrical! 
storage properties, and then subjecting the same to the action of a 
propane disposed Seereeans agent, which causes the metallic base 
© assume the position and shape of a grid carrying the residual 
substance in the nature of active material. See THE ELECTRICAL 
WORLD, Feb. 9, 1889. 


397,613. Regulation of Dynamos; E. W. Rice, Jr., Lynn, 
Mass. Application filed July &s 1888. The bank or battery of dy- 
namos comprising two or more dynamos having their armatures 
connected in multiple to the main through exciting coils, equalize 
the connections between the armature circuits, and separate field 
exciting coils of constant effect supplied in multiple from wires 
fed by the separate generator. 


397,616. Mogntoting and Motive Device for Alternat- 
ing Currents; Elihu Thomson, Lynn, Mass. Application filed 
July 26, 1888. An alternating current motive or regulating device 
consisting of an iron core of endless form or inclosed magnetic cir- 

cuit and two electric conductors encircling the same, the parts 
ing Property mounted, to permit change in the inductive rela- 

tion of the two circuits or conductors, 


397,650. Secondary Battery; W. Eingeions, Gunnersbury, 
England. Application filed June 4, 1888. Patented in England 
April 22, 1887, No. 5,867. Contact pieces of platinum foil are 
clamped on to the anode by nuts or bolts. 


397,657. Automatic Alarm Apparatus; E. Meyer, Ottle- 
ben, Prussia, Germany. Application filed Nov. 3, 1888. Claim 
1. An automatic arm apparatus © comprisi a three- 
armed lever fulerumed on a plate horizontally movable ina fixed 





397,616, REGULATING AND MOTIVE DEVICE FOR ALTERNAT- 
ING CURRENTS. 


support, a rotary stud carrying a disc intermittently engaging 
said lever, contact levers above and below said plate and actuat 
by said lever, two electric circuits, each containing a battery and 
alarm bell and closed and opened by said levers, and means for 
automatically restoring the levers to normal position. 


397,702. Electric Motor; Julian F. Denison, New Haven, 
Conn. Application filed Oct. 15, 1888. A resistance for electric 
motors, composed of several coils, each coil having a contact in- 
dependent of the contacts of the other coils, the several contacts 
adapted to move in the same path, and so as to present a broken or 
interrupted surface, a stationary contact against which the sev- 
eral resistance coil contacts will successively bear as the said con- 
tacts move, a key arranged to slide at right angles to the path of 
movement of said resistance coil contacts, and mechanism be- 
tween the resistance contacts and the key to interlock the con- 
tacts with the key, and whereby the key can only be moved to 
open or close the circuit when the resistance is fully applied. See 

HE ELECTRICAL WORLD, Jan. 19, 1889. 


397,705. Method of Winding Field Magnets; Thomas 
A. Edison, Llewellyn Park, New Jersey. Application filed Sept. 
15, 1888. Method of winding a magnet which consists in placing a 
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cylinder on the magnet core and turning said cylinder to wind the 


wire thereon. 


397,715. Safety Device for Electrical Circuits; William 
J. Hammer, Boston, Mass. Application filed Nov. 19, 1886. The 
combination with a broken conductor of an electric circuit, of two 
or more fusible safety catches, all connected in Hel circuit 
with one terminal of said conductor, and a switching device for 
connecting the dther end of any one of said safety catches with the 


other terminal of said conductors. 


397,754. Electric Light Carbon; Henry S. Rheiner, Cam- 
den, N. J., Assignor of one-half to David K. Joslin, of same place. 
Application filed Dec. 10, 1888. A carbon electrode composed of 


carbonized cocoanut shell, marl and an adhesive material. 


397,773. Regulating Switch for Electric Motors; H. 

‘Blades, Detroit, Mich. Application filed March 23, 1888. "The 
object of the invention is to provide a switch of such construction 
that when actuated by means of a foot lever or other suitable 
mechanism current may be admitted to the motor, and by further 
operation of the same more current may be admitted until the 
motor has attained its maxim current, when by further movement 


H. 
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of the switch this maximum current may be shunted through the 
armature in the reverse direction, thus exerting its full force to 
stop or reverse the motion of the motor; or by returning the 
switch to its normal position simultaneously with the reversal of 
the current, the current may be cut out from the armature and 
the armature instantly stopped. 


397,790. Micctre-Magnetic Attachment for Eyeglasses; 
Fred. Fear, New York, N. Y. Application filed May i, 1888. The 
invention consists of a nose-guard, com of springy metal, 
protecably magnetic, wound with an insulated electrical con- 

uctor, having the ends electrically connected with the nose 
guard. One end of each of the pieces forming the nose guard is 
mares with a metallic plate, one being electro-positive to the 


397,796. Storage Battery Plate} Charles D. P. Gibson, New 
York, N. Y. Application filed Oct. 18, 1888. A stoenge battery 
plate consisting of a sheet of metal, having loops rai: from its 
surface and active material covering the surface of the plate and 
extending under the loops. 


397,806. Battery for Electric Belts; W.G. Johnson, Lon- 
don, England. Sigecetion filed Oct. 9, 1888. An electric belt or 
d +g of the folded negative elements, each having an 
eye or ep, and inclosing a positive element having a projecting 
lug, and the spiral wires connecting the lugs with the eyes or loops 
and serving to articulate the elements, to conduct the electric 
current and permit the pairs of elements to move to and fro and 
assume various positions. 


5978 17. System of Sy chronizing Electric Motors; F. 
J. Patten, New York, N. Y., Assignor to J. M. Seymour, of same 
place. Application filed Sept. 12, 1888. The invention in its broad- 
est sense consists in the use of induced or comparatively high ten- 
sion currents on the line, said currents being used to produce 
simultaneous reversals of magnetism in one of the elements of the 
electric motors. 


397,826. Electric Switeh; A. E. Andrews, Hartford, Conn., 
Assignor of one-half to Geo. I. Cornwall, of same place. Application 
filed June 18, 1888. This is a form of “snap” switch. 


397,838. Electric Signaling and Alarm Apparatus; 
W.L. Denio, Rochester, N. Y. Application filed Dec. 1, 1887. 
The invention consists of a heat detector adapted to be used in the 
ordinary push button in lieu of the “push” commonly used there- 
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in, which serves the dual purpose cf acting asthe push button and 
of automatically turning in an alarm on the outbreak of a fire or 
a definite rise in temperature. 


397,875. Overhead Line for Electric Railways; Frank J. 
Sprague, New York, N. Y., Assignor-to the Sprague Electric 
Railway and Motor Company, of same place. The main feature of * 
the invention consists in providing the overhead line with a down- 
wardly extending rib for receiving the groove of the trolley, and 
causing the same to ride downwardly, so that the flange of the 
trolley will pass on to the frog or switch plate. 
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123,958. Lightning Rod; D.F. Welse, Nevada, Ohio. Pat- 
ented Feb. 20, 1872. A lighting rod, each section of which is 
formed, respectively, from one or two sheets of metal, so bent or 
fluted that when the side edges of such sheet or sheets are brought 
cogernee and connected a hollow section of rod of stellate form is 
produced. 


123,878. Telegraph Insulator; D. R. P. Emminger, Har- 
risburg, Pa. Patented Feb. 20, 1872. An insulator constructed 
with its outer surface conical or flaring from the apex to the 
pase, provided with the peculiarly shaped and grooved projec- 

ons. 


123,808. Electro-Magnetic Annunciator; C. E. Chinnock, 
New York, Assignor to Edwin Holmes, of Brooklyn, N. Y. 
Patented Feb. 20, 1872. This invention has for its object to provide 
an automatic annunciator for electro-magnetic alarm or call ap- 
paratus, and means for establishing currents through audible or 
other signals whenever the indicator is set in motion. Itis in- 
tended for use on alarm apparatus to first indicate the locality at 
which the operating current was established, and subsequently 
start the alarm. 


123,923. Electric Light; A. A. Meynial, New York, N. Y. 
Patented Feb. 20, 1872. e retrograde lever, having two arms of 
nouns length, the longer arm to produce the retrograde move- 
ment of the positive electrode, and the shorter arm that of the 
negative electrode, so as to compensate for the increased con: 
sumption of the positive electrode in an arc lamp. 


123,932. Voltaic Amalgamator for Gold and Silver; J. 
H. Rae, Syracuse, N. Y. Patented Feb. 20, 1872. The arrange- 
ment of one or more voltaic piles in the interior of an amalga- 
mating cylinder. 


123,970. Automatic Signal Box for Fire-Alarm Tele- 
raphs; G. Wright, M. Y. Holley and H. R Miles, Washington, 
.C. Patented Feb. 20, 1872. The combination with an auto- 

matic signal box for fire-alarm telegraphs, a stationary insulated 

dial plate and in conjunction therewith a revolving metallic 

spring arm for break ing and closing the circuit, automatically 

and continuously rota: by means of a weight or spring.exerted 
through a suitable train of gearing. 
























Copies of the specifications and drawings complete of any of the 
patents mentioned in this record—or of any other patents issued 
since 1866—can be had for 25 cents. Give the date and number of 
patent desired, and address The W. J. Johnston Co, Litd., Potter 
Building, N. Y. 





